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Abstract 

This thesis is structured around three interrelated empirical studies that explore the effects 

of stock liquidity, board gender diversity and national culture on default risk in the global 

markets. Several important and significant factors build the investigation on firm default 

risk: (i) an increase in corporate insolvencies after the global financial crisis (GFC); (ii) 

importance of understanding the sources of default risk; (iii) large variations in 

information asymmetry and corporate governance systems around the world; (iv) 

differences in regulatory settings across emerging and developed economies; (v) a global 

call for gender diversity on boards of directors (e.g., corporate governance reforms and 

legislation of gender quotas for appointing women on corporate boards); (vi) regulators’ 

focus on culture; and (vii) the paucity of existing literature in explaining default risk from 

a global and holistic perspective. 

The first empirical study emphasises the importance of stock liquidity in explaining 

default risk using a sample of 41,683 firm-year observations for 4,381 non-financial firms 

across 46 countries during the period 2004–2015. This study documents a negative effect 

of stock liquidity on default risk, suggesting that firms with liquid stocks significantly 

reduce default risk in international markets. The results are consistent with various 

robustness checks (e.g., a difference-in-differences approach for endogeneity concern, 

alternative estimation method, alternative proxies, alternative samples, cross-industry 

estimation, and additional controls). This study, in an additional analysis, reports the 

effect of liquidity on default risk to be more pronounced in countries with poorer investor 

protection and information environments. Further, this effect is attenuated (strengthened) 

for firms with greater information efficiency (blockholder ownership). This study 

contributes to the stream of research that explores the determinants of firm default risk 

by highlighting the implications of stock liquidity for default risk and shedding light on 

the relationship between stock liquidity and default risk in a global setting with 46 
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countries. The study also shows for the first time that the inverse effect of stock liquidity 

on default risk is more pronounced in countries with poorer investor protection and 

information environments. Overall, the findings highlight the importance of stock 

liquidity in affecting default risk in international markets with varying levels of regulatory 

settings. 

The second empirical study examines whether board gender diversity affects corporate 

default risk using a large sample of 39,777 firm-year observations for 6,422 non-financial 

firms across 54 countries during the period 2004–2016. This study documents a 

significantly negative relationship between board gender diversity and default risk, 

suggesting that firms with more gender-diverse boards significantly reduce default risk. 

The results hold for various robustness checks (e.g., a difference-in-differences analysis 

for endogeneity concern, alternative measures, alternative econometric specifications, 

and alternative samples). The study also finds that the effect of gender diversity on default 

risk is more pronounced for firms with weaker corporate governance. Additionally, this 

study documents a stronger (weaker) influence of board gender diversity on default risk 

for countries where masculine (feminine) culture is observed. This study extends the 

growing body of literature on board gender diversity that explores the possible links 

between women directors and various corporate outcomes by providing strong empirical 

evidence of the negative impact of board gender diversity on default risk in the global 

markets, and that such an effect is weaker for firms with greater governance controls. It 

also contributes to the stream of research that explores the determinants of firm default 

risk as the recent strand of literature, in explaining default risk, provides country-specific 

evidence. Additionally, this study expands on insights beyond the board diversity and 

default risk literature when national culture influences managerial decision making. This 

study offers useful insights into the current global debate on gender diversity and its 

implications for firms.  
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The third empirical study examines the role of national culture, as measured by the index 

of a country’s individualism, on firm default risk by employing a global sample of 

110,957 firm-year observations for 13,608 non-financial firms in 50 countries across a 

13-year sample period (2004–2016). This study finds strong evidence that firms located 

in countries with high individualism are more likely to have lower default risk, suggesting 

a negative relationship between individualism and default risk. The results hold for a 

variety of econometric approaches (e.g., an instrumental variable approach for 

endogeneity concern, alternative measures of individualism and default risk, additional 

cultural variables, different sample compositions, samples excluding the GFC periods, 

and alternative model specifications). The study also finds, in a channel analysis, that 

individualism has a strong negative effect on default risk by influencing a country’s 

information environment. Moreover, this study finds the effect of individualism on 

default risk to be weaker in countries where investors are better protected. This study 

contributes to the existing literature by showing that individualism has greater power for 

explaining firm default risk, implying the beneficial role in line with prior studies (Chui, 

Titman, & Wei, 2010; Eun, Wang, & Xiao, 2015; Shao, Kwok, & Zhang, 2013). This 

study also adds to the understanding of the determinants of default risk from a 

psychological perspective by documenting that cross-cultural psychology—specifically, 

individualism—is an important but omitted variable in the literature that can explain 

differences in firm default risk. 

From the findings of these interrelated studies, this research concludes that in a global 

setting, stock liquidity is a major concern in mitigating default risk, particularly for 

countries with lower levels of investor protection and information environments. Second, 

to strengthen board monitoring function, the research suggests firms reconfigure their 

boards with women appointments. It also supports the recent calls for women 

representation on corporate boards worldwide, where governments increasingly expect 
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board gender diversity policies. Lastly, the research provides insights into the importance 

of national culture from a psychological perspective for firms and stakeholders (e.g., 

investors, creditors, customers, employees, and regulators) at large. Specifically, it 

provides support to the regulators’ focus on culture by highlighting the beneficial role of 

individualism in mitigating default risk. Overall, this thesis documents the contributions 

of three different but interrelated empirical studies to the global concern on stock liquidity 

following the recent GFC, recent calls for greater board gender diversity, and to the 

importance of national culture for firms and investors. 



vi 

Statement of Originality 

This work has not previously been submitted for a degree or diploma in any 

university. To the best of my knowledge and belief, the thesis contains no material 

previously published or written by another person except where due reference is 

made in the thesis itself. 

Signed: 

Sivathaasan  NADARAJAH 



vii 

Table of Contents 

Abstract……………………………………………………………………………………... ii 

Statement of Originality……………………………………………………………………..vi 

List of Tables……………………………………………………………………………….xii 

List of Figures………………………………………………………………………………xii 

Acknowledgments………………………………………………………………………….xiii 

All papers included are co-authored………………………………………………………..xvi 

Thesis related research outputs to date………………………………………………….....xviii 

Abbreviations……………………………………………………………………………….xx 

Chapter 1 Introduction ................................................................................................... 21 

1.1 Overview ..................................................................................................... 21 

1.2 Motivations ................................................................................................. 22 

1.2.1 Empirical study 1: Stock liquidity and default risk ................................... 22 

1.2.2 Empirical study 2: Board gender diversity and default risk ....................... 23 

1.2.3 Empirical study 3: National culture and default risk ................................. 25 

1.3 Research questions ...................................................................................... 26 

1.4 Data, key variables, and method .................................................................. 28 

1.4.1 Data sources and sample .......................................................................... 28 

1.4.2 Key dependent variable............................................................................ 29 

1.4.3 Key independent variables ....................................................................... 29 

1.4.4 Method .................................................................................................... 30 

1.5 Major findings ............................................................................................. 31 

1.6 Potential contributions to knowledge ........................................................... 32 

1.6.1 Empirical study 1: Major contributions .................................................... 32 

1.6.2 Empirical study 2: Major contributions .................................................... 34 

1.6.3 Empirical study 3: Major contributions .................................................... 37 

1.7 Structure of the remaining chapters .............................................................. 39 

Chapter 2 Literature review ........................................................................................... 40 

2.1 Review of literature for Empirical study 1 ................................................... 40 

2.1.1 Macroeconomic determinants of credit risk .............................................. 40 

2.1.2 Stock liquidity and default risk ................................................................ 42 

2.1.3 Research gaps in the literature for Empirical study 1 ................................ 43 

2.2 Review of literature for Empirical study 2 ................................................... 44 



viii 

2.2.1 Corporate governance, risk-taking and default risk................................... 44 

2.2.1.1 Single country studies ..................................................................... 45 

2.2.1.2 Multi-country studies ...................................................................... 48 

2.2.2 Gender diversity and firm performance .................................................... 50 

2.2.3 Gender diversity and risk-taking .............................................................. 54 

2.2.3.1 Single country studies ..................................................................... 54 

2.2.3.2 Multi-country studies ...................................................................... 56 

2.2.4 Research gaps in the literature for Empirical study 2 ................................ 57 

2.3 Review of literature for Empirical study 3 ................................................... 58 

2.3.1 National culture, managers’ preferences and firms’ policies ..................... 59 

2.3.1.1 Corporate risk-taking ...................................................................... 59 

2.3.1.2 Corporate capital structure and debt maturity .................................. 60 

2.3.1.3 Dividend payout policy ................................................................... 63 

2.3.1.4 Corporate cash holdings .................................................................. 64 

2.3.1.5 Other outcomes ............................................................................... 64 

2.3.2 National culture, investors preferences and firms policies ........................ 66 

2.3.3 Research gaps in the literature for Empirical study 3 ................................ 68 

2.4 Summary ..................................................................................................... 69 

Chapter 3 Stock liquidity and default risk around the world (Empirical Study 1) ...... 70 

3.1 Introduction ................................................................................................. 72 

3.2 Literature review and hypotheses development ............................................ 77 

3.2.1 The role of stock liquidity on default risk ................................................. 77 

3.2.2 The role of country regulatory settings ..................................................... 78 

3.2.3 The role of firm-level information efficiency and governance .................. 80 

3.3 Data, sample, variable definitions, and summary statistics ........................... 81 

3.3.1 Data sources and sample .......................................................................... 81 

3.3.2 Variable definitions ................................................................................. 82 

3.3.2.1 Measuring stock liquidity................................................................ 82 

3.3.2.2 Measuring default risk .................................................................... 84 

3.3.2.3 Measuring control variables ............................................................ 85 

3.3.3 Summary Statistics .................................................................................. 88 

3.4 Stock liquidity and default risk: main results................................................ 91 

3.4.1 Baseline model specification .................................................................... 91 



ix 

3.4.2 Baseline regression results ....................................................................... 91 

3.4.3 Identification strategy .............................................................................. 94 

3.5 Country regulatory settings, stock liquidity, and default risk ...................... 101 

3.5.1 Country-level investor protection ........................................................... 101 

3.5.2 Country-level information environments ................................................ 103 

3.6 Firm-level information efficiency and governance monitoring ................... 106 

3.7 Robustness tests ......................................................................................... 109 

3.7.1 Alternative estimation method ............................................................... 109 

3.7.2 Alternative measure of default risk ........................................................ 109 

3.7.3 Alternative samples ............................................................................... 110 

3.7.4 Cross-industry estimation ...................................................................... 110 

3.7.5 Additional controls ................................................................................ 113 

3.8 Conclusion ................................................................................................ 114 

Chapter 4 Board gender diversity and default risk: A global perspective (Empirical 

Study 2) …………………………………………………………………………………...115 

4.1 Introduction ............................................................................................... 117 

4.2 Literature review and hypothesis development ........................................... 123 

4.2.1 The role of board gender diversity on default risk .................................. 123 

4.2.2 The role of corporate governance and national culture on default risk .... 125 

4.3 Data, sample, variables, and summary statistics ......................................... 127 

4.3.1 Data sources and sample ........................................................................ 127 

4.3.2 Measuring board gender diversity .......................................................... 130 

4.3.3 Measuring default risk ........................................................................... 131 

4.3.4 Measuring control variables ................................................................... 131 

4.3.5 Summary statistics and correlation analysis ........................................... 132 

4.4 Board gender diversity and default risk ...................................................... 135 

4.4.1 Baseline regression analysis ................................................................... 135 

4.4.2 Identification strategy ............................................................................ 138 

4.4.3 Robustness tests ..................................................................................... 144 

4.4.3.1 Alternative measures for board gender diversity............................ 146 

4.4.3.2 Critical mass theory ...................................................................... 146 

4.4.3.3 Lagged variables ........................................................................... 147 

4.4.3.4 Alternative measures for default risk ............................................. 147 

4.4.3.5 Other robustness tests ................................................................... 149 



x 

4.5 Further explorations of default risk ............................................................ 149 

4.5.1 Corporate governance monitoring, board gender diversity, and default risk

149 

4.5.2 National culture, board gender diversity, and default risk ....................... 153 

4.6 Conclusion ................................................................................................ 154 

Chapter 5 National culture and default risk: International evidence (Empirical Study 3)

…………………………………………………………………………………...157 

5.1 Introduction ............................................................................................... 159 

5.2 Literature review and hypotheses development .......................................... 165 

5.3 Data, sample, variables, and summary statistics ......................................... 169 

5.3.1 Data sources and sample ........................................................................ 169 

5.3.2 Variables ............................................................................................... 170 

5.3.2.1 Measuring individualism............................................................... 170 

5.3.2.2 Measuring default risk .................................................................. 171 

5.3.2.3 Measuring control variables .......................................................... 174 

5.3.3 Summary statistics ................................................................................. 175 

5.4 Empirical results ........................................................................................ 179 

5.4.1 Baseline regression results ..................................................................... 179 

5.4.2 Endogeneity ........................................................................................... 181 

5.4.2.1 An instrumental variable (IV) approach ........................................ 183 

5.4.2.2 Additional controls ....................................................................... 184 

5.4.3 Robustness checks ................................................................................. 188 

5.4.3.1 Alternative measures of individualism .......................................... 188 

5.4.3.2 Additional cultural variables ......................................................... 189 

5.4.3.3 Alternative measures of default risk .............................................. 191 

5.4.3.4 Alternative samples ...................................................................... 191 

5.4.3.5 Other robustness tests ................................................................... 191 

5.5 Additional analyses ................................................................................... 194 

5.5.1 What drives the impact of individualism on default risk? ....................... 194 

5.5.2 Country-level investor protection, individualism, and default risk .......... 196 

5.6 Conclusion ................................................................................................ 200 

Chapter 6 Conclusion .................................................................................................... 201 

6.1 Summary of the empirical studies .............................................................. 201 

6.1.1 Empirical study 1 ................................................................................... 201 



xi 

6.1.2 Empirical study 2 ................................................................................... 203 

6.1.3 Empirical study 3 ................................................................................... 205 

6.2 Summary of the major contributions .......................................................... 207 

6.3 Practical implications ................................................................................ 209 

6.4 Limitations and suggestions for further research ........................................ 210 

Appendix ……………………………………………………………………………...212 

References ……………………………………………………………………………...256 



xii 

List of Tables 

Table 3.1: Variables, definitions, and sources .............................................................. 86 

Table 3.2: Summary statistics by country .................................................................... 89 

Table 3.3: Stock liquidity and default risk ................................................................... 93 

Table 3.4: Reverse causality on the effect of stock liquidity on default risk ................. 99 

Table 3.5: Country regulatory settings: investor protection ........................................ 102 

Table 3.6: Country regulatory settings: information environment .............................. 105 

Table 3.7:  Firm-level information efficiency and governance monitoring ................. 107 

Table 3.8:  Robustness checks on stock liquidity and default risk .............................. 111 

Table 4.1:  Variables, definitions, and sources ........................................................... 129 

Table 4.2: Summary statistics .................................................................................... 133 

Table 4.3:  Correlation analysis ................................................................................. 134 

Table 4.4: The effect of board gender diversity on default ......................................... 137 

Table 4.5: DiD analysis of default risk ...................................................................... 139 

Table 4.6: Basic robustness tests ............................................................................... 145 

Table 4.7: Other robustness checks ........................................................................... 148 

Table 4.8: Corporate governance monitoring, board gender diversity, and default risk

 ................................................................................................................................. 152 

Table 4.9: The role of masculine vs. feminine culture ............................................... 156 

Table 5.1: Variables, definitions, and sources ............................................................ 172 

Table 5.2: Summary statistics and correlation analysis .............................................. 177 

Table 5.3: The impact of individualism on default risk .............................................. 182 

Table 5.4: An instrumental variable approach ........................................................... 185 

Table 5.5: Individualism and default risk: additional controls .................................... 187 

Table 5.6: Alternative measures of individualism and additional cultural variables ... 190 

Table 5.7: Alternative measures of default risk, alternative samples, and other robustness 

checks ....................................................................................................................... 193 

Table 5.8: Information environment channel ............................................................. 197 

Table 5.9: Interaction effect of a country’s investor protection .................................. 199 

Table 6.1: Summary of key findings: Empirical study 1 ............................................ 203 

Table 6.2: Summary of key findings: Empirical study 2 ............................................ 205 

Table 6.3: Summary of key findings: Empirical study 3 ............................................ 207 

List of Figures 

Figure 1: Diagram characterising potential contribution of Empirical study 1 .............. 34 

Figure 2: Diagram characterising potential contribution of Empirical study 2 .............. 37 

Figure 3: Diagram characterising potential contribution of Empirical study 3 .............. 39 



xiii 

Acknowledgments 

All praise goes to the spiritual guru “Arulthiru Bangaru Adigalar”, the divine 

mother “Arulmigu Adhi Para Sakthi”. 

My deepest gratitude first goes to my principal and co-principal supervisors Dr Benjamin 

Liu and Dr Allen Huang, respectively, for their invaluable guidance, advice, motivation, 

and scholarly support throughout the process. I am also grateful for the supports provided 

by them beyond the supervisory role. I have been extremely lucky to have such 

supervisors who cared so much about my work and who responded to my queries so 

swiftly. It is my privilege to work under their supervision and without their courageous 

support, it would have been nearly impossible for me to complete my thesis in time. 

I gratefully acknowledge the scholarships (i.e., GU International Postgraduate Research 

Scholarship and GU Postgraduate Research Scholarship) offered by Griffith University 

to pursue my doctoral degree. My appreciation also extends to the staff members of the 

Griffith Graduate Research School (GGRS) who have assisted me at various stages of my 

studies. In addition, I acknowledge the travel grant ($1,500) offered by the Griffith 

Graduate Research School to attend the European Financial Management Association 

2018 Annual Conference in Milan, Italy. 

Next, I extend my sincere thanks to the staff members of the Department of Accounting, 

Finance and Economics (AFE) for having provided necessary facilities and resources 

required to work on my thesis. Particularly, I thank Prof Mark Brimble (Head of 

Department), Prof Eduardo Roca (Deputy Head of Department), Associate Prof Richard 

Chung (Former HDR Convenor-Finance), Prof Robert Bianchi, Prof Eliyathampy 

Selvanathan (Former Discipline Head of Economics and Business Statistics), Prof Reza 

Monem (Discipline Head of Accounting), Prof Saroja Selvanathan, Dr Jen Je Su (Former 

HDR Convenor-Economics), and the secretaries (Ms. Susan Macleod, Ms. Leah Grose, 

https://en.wikipedia.org/wiki/Bangaru_Adigalar
https://en.wikipedia.org/wiki/Adi_parashakti
https://app.griffith.edu.au/phonebook/phone-details.php?id=1696181&string=saroja%25selvanathan


xiv 

Ms. Sian Jones, and Amy Thompson-Ridsdale) for their excellent support during my 

studies. 

I have presented several chapters of my thesis in a number of conferences within and 

outside of Australia. It is my pleasure to thank the conference participants at the 2017 

Griffith University Brown Bag 2 on Corporate Governance and Financial Markets 

(CGFM, Brisbane, Australia), the 2017 Griffith University Accounting Doctoral 

Symposium (Brisbane, Australia), the Griffith University seminars (2017 & 2019), the 

2018 Financial Markets and Corporate Governance Conference (FMCG, Melbourne, 

Australia), the European Financial Management Association 2018 Annual Conference 

(EFMA, Milan, Italy), the 2019 Financial Markets and Corporate Governance Conference 

(FMCG, Sydney, Australia), and the 36th International Conference of the French Finance 

Association Conference (AFFI, Quebec City, Canada) for the valuable comments and 

suggestions. More specifically, I thank the chairperson of the conferences and discussants 

for their constructive feedback. 

Networking is considered a significant part of the research. I am sincerely grateful to Prof 

Bala Balachandran (Latrobe University), Associate Prof Huu Nhan Duong (Monash 

University), and Dr Searat Ali (University of Wollongong) for their valuable support 

during my research. Moreover, it is my pleasure to thank and acknowledge that the 

inspiration for my research originated from my former teacher, Prof Velnampy 

Thirunavukarasu (Dean/Faculty of Management Studies and Commerce, University of 

Jaffna, Sri Lanka) who stimulated my tract on research.  

I am also grateful to Griffith English Help, Griffith University Postgraduate Association 

(GUPSA), Jennifer Beale, Maureen Butler, Meredith Anderson, and Claire Coe for their 

proofreading services. I also acknowledge the support and encouragement given by my 

Ph.D. colleagues and friends, including Dr Muhammad Atif (University of Essex), Dr 

Vincent Tawiah (Dublin City University), Uththara Neelawela, Ashkan Mirzay Fashami, 



xv 

Shashika Dilini, and Achchuthan Sivabalan (Southern Cross University) for their spiritual 

support during my studies. 

Finally, I dedicate this thesis to my father late Mr.K.Nadarajah and to my mother, the late 

Mrs. Kanagapooranam Nadarajah. My journey towards this research degree would not 

have been possible without their wishes, efforts, and keenness my education. I especially 

thank my beloved wife (Jenomila Sivathaasan), my children (Shangiithan, Mathusan, 

Kirushikan, and Prathisha), my father-in-law (Mr. Thirunesara Muththaiya), and my 

mother-in-law (Mrs Thangamma Thirunesara) for their support and sacrifices during this 

period. 

Sivathaasan NADARAJAH 



xvi 

ALL PAPERS INCLUDED ARE CO-AUTHORED 

Acknowledgement of Papers included in this Thesis 

Section 9.1 of the Griffith University Code for the Responsible Conduct of Research 

(“Criteria for Authorship”), in accordance with Section 5 of the Australian Code for the 

Responsible Conduct of Research, states: 

To be named as an author, a researcher must have made a substantial scholarly 

contribution to the creative or scholarly work that constitutes the research 

output, and be able to take public responsibility for at least that part of the 

work they contributed.  Attribution of authorship depends to some extent on 

the discipline and publisher policies, but in all cases, authorship must be based 

on substantial contributions in a combination of one or more of: 

• conception and design of the research project

• analysis and interpretation of research data

• drafting or making significant parts of the creative or scholarly work or

critically revising it so as to contribute significantly to the final output.

Section 9.3 of the Griffith University Code (“Responsibilities of Researchers”), in 

accordance with Section 5 of the Australian Code, states: 

Researchers are expected to: 

• Offer authorship to all people, including research trainees, who meet the

criteria for authorship listed above, but only those people.

• accept or decline offers of authorship promptly in writing.

• Include in the list of authors only those who have accepted authorship

• Appoint one author to be the executive author to record authorship and

manage correspondence about the work with the publisher and other

interested parties.

• Acknowledge all those who have contributed to the research, facilities or

materials but who do not qualify as authors, such as research assistants,

technical staff, and advisors on cultural or community knowledge.

Obtain written consent to name individuals.

Included in this thesis are papers in Chapter3, Chapter 4, and Chapter 5 which are co-

authored with other researchers. My contribution to each co-authored paper is outlined at 

the front of the relevant chapter. The bibliographic details (if published or accepted for 



xvii 

publication)/status (if prepared or submitted for publication) for these papers including 

all authors are: 

(Where a paper(s) has been published or accepted for publication, you must also include 

a statement regarding the copyright status of the paper(s). 

Chapter 3: Nadarajah, S., Duong, H. N., Ali, S., Liu, B., & Huang, A. (2019). Stock 

liquidity and default risk around the world. Journal of Financial Markets. (A* in ABDC-

ranked journal; the outcome of 1st submission: revision and resubmission) 

Chapter 3A: Nadarajah, S., Ali, S., Liu, B., & Huang, A. (2018). Stock liquidity, corporate 

governance and leverage: New panel evidence. Pacific-Basin Finance Journal, 50, 216–

234. (ABDC A-ranked journal)

Chapter 4: Nadarajah, S., Huang, A., Liu, B., & Ali, S. (2019). Board gender diversity 

and default risk: A global perspective. 

Chapter 5: Nadarajah, S., Liu, B., & Huang, A. (2019). National culture and default risk: 

International evidence. 

Appropriate acknowledgments of those who contributed to the research but did not 

qualify as authors are included in each paper. 

(Signed) _________________________________ (Date) 10 October 2019 

Sivathaasan NADARAJAH 

(Countersigned) ___________________________ (Date) 10 October 2019 

Supervisor: Benjamin Liu 

(Countersigned) ___________________________ (Date) 10 October 2019 

Supervisor: Allen Huang 



xviii 

Thesis related research outputs to date 

Publication(s) 

• Nadarajah, S., Ali, S., Liu, B., & Huang, A. (2018). Stock liquidity, corporate

governance and leverage: New panel evidence. Pacific-Basin Finance Journal,

50, 216–234. (ABDC A-ranked journal)

Paper(s) with a Revision & Resubmission Invitation (R&R) 

• Nadarajah, S., Duong, H. N., Ali, S., Liu, B., & Huang, A. (2019). Stock liquidity

and default risk around the world, Journal of Financial Markets. (A* in ABDC-

ranked journal)

Working Paper(s) 

• Nadarajah, S., Huang, A., Liu, B., & Ali, S. (2019). Gender diversity and default

risk: A global perspective.

• Nadarajah, S., Liu, B., & Huang, A. (2019). National culture and default risk:

International evidence.

• Nadarajah, S., Liu, B., & Huang, A. (2018). Stock liquidity, firm-level mediators,

and default risk across 46 countries.

Refereed Conference Presentations  

The Best Finance Conference(s) in and outside Australia 

• Nadarajah, S., Liu, B., Huang, A., & Ali, S. (2019). Gender diversity and default

risk: A global perspective. Presented at the 32nd Australasian Finance & Banking

Conference, Sydney, Australia, December 16–18, 2019.

• Nadarajah, S., Liu, B., & Huang, A. (2019). National culture and default risk:

International evidence. Presented at the 36th International Conference of the

French Finance Association (AFFI) Conference, Quebec, Canada, June 17–19,

2019.

• Nadarajah, S., Ali, S., Liu, B., & Huang, A. (2018). Stock liquidity and default

risk around the world. Presented at the 27th European Financial Management

Association (EFMA) Conference, Milan, Italy, June 27–30, 2018.

Finance Conference(s) in Australia 

• Nadarajah, S., Liu, B., & Huang, A. (2019). National culture and default risk:

International evidence. Presented at the 10th Financial Markets and Corporate

Governance Conference, Sydney, Australia, April 16–18, 2019.

• Nadarajah, S., Ali, S., Liu, B., & Huang, A. (2018). Stock liquidity and default

risk around the world. Presented at the 9th Financial Markets and Corporate

Governance Conference, Melbourne, Australia, April 5–7, 2018.



xix 

Refereed Conference Discussants for Research Papers 

• 2019 AFFI, Quebec City, Canada

“Inflation risk premia and foreign exchange rates”.

• 2018 EFMA Annual Meetings, Milan, Italy

“Speed segmentation on exchanges: Competition for slow flow”.

• 2018  FMCG, Melbourne, Australia

“Innovation-product connection: R&D 100 awards, product segmentation, and

stock–returns”.

Symposiums 

• Nadarajah, S., Ali, S., Liu, B. & Huang, A. (2017). Stock liquidity and default risk

around the world. Paper presented at the 2017 Brown Bag 2 on Corporate

Governance and Financial Markets, Griffith University (June 2017).

• Nadarajah, S., Ali, S., Liu, B. & Huang, A. (2017). Stock liquidity and default risk

around the world. Paper presented at the 2017 Accounting Symposium, Griffith

University (Sep 2017).

Academic Awards 

• Best Paper Award at the 2019 AFE HDR Symposium, Griffith University.

• Best Third Year Presentation Award at the 2019 AFE HDR Symposium, Griffith

University.

• Griffith Award for Academic Excellence 2015-2016.

Grants 

• SIRCA’s Travel Grant (2016) for pitching research symposium (Sydney,

Australia).

• Griffith Graduate Research School (GGRS) Publication Assistance Scholarship

(2019) for the project ‘Gender diversity and default risk: A global perspective’.

(Target journal: A* in ABDC-ranked journal)

• Griffith Graduate Research School (GGRS) Conference Travel Grant (AUD

1500) to attend the 27th European Financial Management Association (EFMA)

Conference in Milan, Italy in 2018.



xx 

Abbreviations 

2SLS Two-stage least squares 

3SLS Three-stage least squares 

ASX The Australian Stock Exchange 

CEO Chief Executive Officer 

CFO Chief Financial Officer 

CG Corporate Governance 

CGQ Corporate Governance Quality 

CRI The Credit Research Initiative 

DiD Difference-in-differences 

EU European Union 

FE Fixed effects 

FSAP The European Union’s Financial Services Action Plan 

GDP Gross Domestic Product 

GFC Global Financial Crisis 

GICS Global Industrial Classification Standard  

GMM Generalized Method of Moments 

HHI The Herfindahl-Hirschman Index 

IV Instrumental variable 

MiFID The Directive on Markets in Financial Instruments  

MNC Multi National Company 

NIM Net interest margin  

OLS Ordinary Least Squares 

PSM Propensity score matching 

RE Random effects  

SIRCA  The Securities Industry Research Centre of Asia-Pacific database 
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CHAPTER 1 INTRODUCTION 

1.1 Overview 

The major corporate collapses, especially in the US (e.g., Enron, Tyco, WorldCom and 

Adelphia Communications), Europe (e.g., Parmalat), and Australia (e.g., HIH, Harris 

Scarfe, OneTel, and Ansett Airline) have increasingly attracted the attention of 

policymakers, investors, and researchers to the risk prevailing in firms’ assets and 

liabilities.  

In general, a firm defaults when it fails to make contractual payments to debt holders 

(Valta, 2016). Corporate failures have devastating effects on their stakeholders (e.g., 

creditors, shareholders, customers, employees, and regulators) because they can disrupt 

productivity through supply chain interruptions; destroy some or all of the value of 

investment the shareholders have made; lead to a loss of customers, creditors, and 

suppliers; and harm employee wellbeing, including through loss of jobs, reputation, 

income, or non-pecuniary benefits (e.g., Brogaard, Li, & Xia, 2017; Clayman, Fridson, & 

Troughton, 2012; Verwijmeren & Derwall, 2010; Xu & Zhang, 2009). Avoiding default 

is, therefore, of significant importance before a firm goes into insolvency. 

This thesis primarily focuses on three unique determinants of default risk in the context 

of the international markets, which have not been previously explored in an international 

setting as a major diver: (1) stock liquidity, (2) board gender diversity, and (3) national 

culture. Section 1.2 provides the motivations for the three unique studies separately 

(Empirical study 1—stock liquidity and default risk around the world; Empirical study 

2—board gender diversity and default risk from a global perspective; and Empirical study 

3—national culture and default risk). Section 1.3 outlines the research questions related 

to each study, while Section 1.4 presents the empirical method in terms of data sources, 

sample, key variables, and estimation methods. Sections 1.5 and 1.6 discuss the major 
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findings and the potential contributions of the three studies, respectively, while Section 

1.7 outlines the structure of the thesis.  

1.2 Motivations 

1.2.1 Empirical study 1: Stock liquidity and default risk 

Corporate defaults around the world remain high; in some parts of the world, they are 

higher now than during the global financial crisis (GFC).1 The devastating effects of 

corporate default on stakeholders (e.g., creditors, shareholders, customers, employees, 

and regulators) are well known.2 In general, a firm defaults when it fails to make 

contractual payments to debt holders (Valta, 2016). In a liquid stock market, a firm can 

easily sell its stock (i.e., more equity issuance) to service debt without affecting the stock 

price much, whereas, in a less liquid market, equity issuance becomes more costly 

because an increase in the supply of stock has a greater price impact (Hanselaar, Stulz, & 

Van Dijk, 2018). Hence, higher stock liquidity improves price efficiency (Chordia, Roll, 

& Subrahmanyam, 2008), leading to better managerial decision making (Bakke & 

Whited, 2010; Chen, Goldstein, & Jiang, 2007; Luo, 2005). Stock liquidity also facilitates 

corporate governance by blockholders via intervention (Maug, 1998; Norli, Ostergaard, 

& Schindele, 2015) or threats of exit (Admati & Pfleiderer, 2009; Edmans, 2009; Edmans 

& Manso, 2011), which leads to better corporate management and reduction in default 

risk. Prior studies, therefore, provide a strong theoretical underpinning for the effect of 

stock liquidity on default risk.  

1 For instance, Western European countries recorded 174,891 failure cases in 2015, compared to 149,675 

cases in 2008. As of 2015/16, the number of corporate insolvencies reported increased in several countries 

(percent)—Bulgaria (5), France (0.9), Portugal (7.6), Russia (0.8), Serbia (0.5), and Switzerland (3.9)—

whereas other countries recorded decreases (percent)—Belgium (9.1), Denmark (0.5), the UK (9.7), and 

the US (13.6)—compared to the previous year (The Creditreform Economic Research Unit, 2010 & 2015). 
2 For example, defaults can disrupt productivity through supply chain interruptions; destroy some or all of 

the value of investment the shareholders have made; lead to a loss of customers, creditors, and suppliers; 

and harm employee well-being, including loss of jobs, reputation, income and non-pecuniary benefits (e.g., 

Brogaard et al., 2017; Xu & Zhang, 2009). 
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The existing empirical evidence in relation to the effect of stock liquidity on default risk 

largely focuses on US firms. Brogaard et al. (2017) document a negative effect of stock 

liquidity on default risk in the US market. They further establish that enhanced liquidity 

decreases default risk via improving stock price informational efficiency and facilitating 

corporate governance by blockholders. However, generalising the findings of Brogaard 

et al. (2017) to all countries may not be plausible for at least two reasons. First, compared 

to the US stock market, information asymmetry in emerging economies is more severe. 

For instance, firms in emerging markets exhibit significantly higher spreads and volatility 

compared to those in developed markets (e.g., Lesmond, 2005). Bacidore and Sofianos 

(2002) show that non-US stocks have wider spreads, less depth, and greater transitory 

volatility than the US stocks because of higher information asymmetry and increased 

adverse selection risk. Equity issuance becomes more expensive for firms where 

information asymmetry is more severe (Hanselaar et al., 2018). Second, there are 

differences in corporate governance systems across countries and, for instance, early 

international research on corporate governance observes significant differences in 

ownership and board structures even across developed economies, such as Germany, 

Japan, and the UK (Denis & McConnell, 2003). In emerging markets, institutional 

support for standard corporate governance is relatively lower (Peng, 2003, 2004; Young, 

Peng, Ahlstrom, Bruton, & Jiang, 2008). 

Given the increased number of corporate insolvencies after the financial crisis, the large 

variations in information asymmetry and governance across countries, the effect of stock 

liquidity on default risk in international markets, and how it varies depending on country-

level regulatory settings is, therefore, worth investigating. 

1.2.2 Empirical study 2: Board gender diversity and default risk 

The worldwide financial crises and corporate scandals have alerted authorities to the 

importance of board gender diversity (Adams & Funk, 2012; Liu, Wei, & Xie, 2014). 
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However, women on corporate boards remain underrepresented worldwide (Catalyst, 

2017; Lara, Osma, Mora, & Scapin, 2017; Liu, 2018).3 According to statistics for globally 

listed firms in 2016, the average percentage of women directors serving on the corporate 

board is approximately 11.7 % (Ye, Deng, Liu, Szewczyk, & Chen, 2019).4 Recently, 

legislators and firms have come under increasing pressure to rectify this imbalance 

through several efforts and initiatives (e.g., the legislation of gender diversity quotas for 

women representation on corporate boards) that make understanding the impact of board 

gender characteristics important (Chen, Crossland, & Huang, 2016a).5  

Multiple studies have used country-specific samples to investigate the effect of board 

gender diversity on various firm outcomes.6 However, a dearth of research has examined 

the relationship between board gender diversity and default risk across countries. In 

general, a firm defaults when it fails to make contractual payments to debt holders (Valta, 

2016). On the one hand, understanding the sources of default risk, because of its 

devastating effects, is of significant importance for stakeholders. On the other hand, even 

though public pressure pushes for an increase of gender diversity on corporate boards 

(Sila, Gonzalez, & Hagendorff, 2016), most of the previous default risk studies show how 

firm-level characteristics explain default risk and surprisingly ignore the role of board 

gender diversity. 

3 See, for example, Harvard Law School Forum on Corporate Governance and Financial Regulation at 

https://corpgov.law.harvard.edu/2017/01/05/gender-parity-on-boards-around-the-world/ (accessed on 6 

August 2018).  
4 In the European Union (EU), men dominate in leadership positions of the corporate sector and, on average, 

only 23.3% of board members of the largest publicly listed companies are women (EU’s Fact Sheet, 2016). 
5 Norway was the first to pass a law—enacted in 2003 and enforced since 2006— to represent at least 40 

% of directorships filled by women (Ahern & Dittmar, 2012; Matsa & Miller, 2013). Following Norway, 

policy makers in other European countries have begun to push women’s growth in business leadership by 

adopting gender quotas for corporate boards of directors (Matsa & Miller, 2013). Moreover, many 

proposals for governance reform, as argued in Adams and Ferreira (2009), explicitly stress the importance 

of gender diversity in the board room in countries outside Europe (e.g., Higgs (2003) report in the UK).  
6 Those are, for example, firm performance (e.g., Dezsö & Ross, 2012; Miller & del Carmen Triana, 2009), 
firm value (e.g., Carter, Simkins, & Simpson, 2003), dividend policy (Chen, Leung, & Goergen, 2017; Ye 

et al., 2019), mergers and acquisition (e.g., Levi, Li, & Zhang, 2014), stock prices (Gul, Srinidhi, & Ng, 

2011), and risk-taking (e.g., Faccio, Marchica, & Mura, 2016), among others.  

https://corpgov.law.harvard.edu/2017/01/05/gender-parity-on-boards-around-the-world/
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Given an upsurge in calls for more females on corporate boards in various countries, the 

sparseness of studies on the effect of gender diversity on default risk, and an increase in 

corporate insolvencies after the crisis, exploring the relationship between gender diversity 

and default risk is deemed necessary in the global context.   

1.2.3 Empirical study 3: National culture and default risk 

The global economy still feels the aftermath of the 2008–2009 global financial crisis 

(GFC) (Global Bankruptcy Report, 2016).7 As such, corporate defaults around the world 

remain high: specifically, in some parts of the world, they are higher now than they were 

during the GFC. For example, Western European countries recorded 169,455 corporate 

failure cases in 2016, which is significantly higher than those in 2008—149,675 (The 

Creditreform Economic Research Unit, 2013 & 2017).8 In general, a firm defaults when 

its cash flows are insufficient to cover its debt service costs and principal payments 

(Brogaard et al., 2017) and/or it fails to make contractual payments to debt holders (Valta, 

2016). Therefore, understanding the sources of default risk, because of its devastating 

effects, is of significant importance for stakeholders (e.g., investors, creditors, customers, 

employees, and regulators). 

A growing body of literature documents country-specific evidence on a number of firm-

level determinants of default risk. Those are, for example, stock market liquidity 

(Brogaard et al., 2017), debt maturity and asymmetric information (Goyal & Wang, 

2013), equity returns (Garlappi, Shu, & Yan, 2006), and other governance characteristics 

(e.g., Schultz, Tan, & Walsh, 2017), among others. However, a fundamental factor 

surprisingly ignored by the existing literature in explaining default risk from a 

7 https://www.dnb.com/content/dam/english/economic-and-industry-insight/db-5017-global-bankruptcy-

report-2016-wwn.PDF (accessed on 11 July 2018).  
8 https://www.mm.dk/pdffiles/Creditreform_2017.pdf (accessed on 11 July 2018).  

https://www.creditreform.com/fileadmin/user_upload/CR-

International/local_documents/Analysen/Corporate_Insolvencies_12_13.pdf (accessed on 11 July 2018).  

https://www.dnb.com/content/dam/english/economic-and-industry-insight/db-5017-global-bankruptcy-report-2016-wwn.PDF
https://www.dnb.com/content/dam/english/economic-and-industry-insight/db-5017-global-bankruptcy-report-2016-wwn.PDF
https://www.mm.dk/pdffiles/Creditreform_2017.pdf
https://www.creditreform.com/fileadmin/user_upload/CR-International/local_documents/Analysen/Corporate_Insolvencies_12_13.pdf
https://www.creditreform.com/fileadmin/user_upload/CR-International/local_documents/Analysen/Corporate_Insolvencies_12_13.pdf
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psychological perspective is national culture, which influences business and financial 

decisions through beliefs or values and shapes managers’ perceptions in corporate 

settings (e.g., Aggarwal, Faccio, Guedhami, & Kwok, 2016; An, Chen, Li, & Xing, 2018; 

Shao et al., 2013).9 

National culture, as an informal institution, has drawn considerable academic attention in 

the finance literature since the regulators’ focus on culture. Many regulations are in place 

in non-financial industries around the world. However, there is always the possibility that 

corporations will attempt to cheat the system by disregarding those regulations or by using 

regulatory loopholes (The Wall Street Journal, 2015).10 

Motivated by the increased corporate insolvencies after the financial crisis, the paucity of 

research in this area, and regulators’ attention on culture, this study is designed to examine 

the possible relationship between national culture and default risk in the international 

markets. 

1.3 Research questions 

This section explores how stock liquidity, board gender diversity, and national culture are 

associated with default risk in an international setting. The role of each determinant is 

separately addressed in three separate studies, i.e., Empirical study 1, Empirical study 2, 

and Empirical study 3. 

Empirical study 1—stock liquidity and default risk around the world—aims to examine 

the role of stock liquidity on default risk by answering three key questions:  

9 Most of the prior studies on cross-cultural finance find evidence that national culture matters for economic 

development, economic outcomes, and corporate events, more specifically—economic performance 

(Guiso, Sapienza, & Zingales, 2006), corporate financing decisions (e.g., Chui, Lloyd, & Kwok, 2002; El 

Ghoul, Guedhami, Kwok, & Zheng, 2017), investment decisions (Shao et al., 2013), dividend decisions 

(Shao, Kwok, & Guedhami, 2010), stock price behaviours (Chui et al., 2010; Eun et al., 2015), and crash 

risk (An et al., 2018).  
10 The Wall Street Journal is an online daily newspaper based in New York City.  

Web sources are available at https://www.wsj.com/articles/as-regulators-focus-on-culture-wall-street-

struggles-to-define-it-1422838659 and http://www.wsj.com/articles/as-regulators-focus-on-culture-wall-

street-struggles-to-define-it-1422838659?mod=WSJ_hp_Markets3up (accessed on 24 July 2017). 

https://www.wsj.com/articles/as-regulators-focus-on-culture-wall-street-struggles-to-define-it-1422838659
https://www.wsj.com/articles/as-regulators-focus-on-culture-wall-street-struggles-to-define-it-1422838659
http://www.wsj.com/articles/as-regulators-focus-on-culture-wall-street-struggles-to-define-it-1422838659?mod=WSJ_hp_Markets3up
http://www.wsj.com/articles/as-regulators-focus-on-culture-wall-street-struggles-to-define-it-1422838659?mod=WSJ_hp_Markets3up
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(1) Does stock liquidity reduce default risk across countries?  

(2) How does the effect of stock liquidity on default risk vary depending on country-level 

regulatory settings? 

(3) Is the effect of stock liquidity on default risk weakened (strengthened) for firms with 

greater information efficiency (blockholder ownership)? 

 

Empirical study 2—board gender diversity and default risk from a global perspective—

investigates the effect of gender diversity on default risk. Specifically, this study aims to 

answer three key research questions: 

(1) Does having women on corporate boards affect default risk across countries?  

(2) How does the effect of board gender diversity on default risk depend on corporate 

governance? 

(3) Is there any stronger (weaker) influence of board gender diversity on default risk for 

countries with masculine (feminine) culture? 

 

Empirical study 3—national culture, as measured by the index of a country’s 

individualism, and default risk: international evidence—aims to answer:  

(1) Does individualism reduce or increase default risk?  

(2) Does individualism affect default risk through the channel of a country’s information 

environments? 

(3) How does the impact of individualism on default risk vary depending on country-level 

investor protection?     
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1.4 Data, key variables, and method 

1.4.1 Data sources and sample 

For all the empirical studies, to measure default risk, we use a market-based proxy (i.e., 

the distance to default) from the Credit Research Initiative (CRI) database.11 The raw data 

for constructing the measures of stock liquidity (e.g., ask price, bid price, volume, open 

price, last price, high price, and low price), women directors on corporate boards, and 

other board-characteristics are from the Bloomberg database. Bloomberg receives real-

time bid-ask quotes and transaction data for stocks traded on global markets through a 

live feed directly from the exchanges (Brockman, Chung, & Pérignon, 2009). The rest of 

the firm financial information comes from the merged Bloomberg and Osiris databases.  

For country-level variables, we rely on data sources from the Hofstede’s cultural values 

(i.e., individualism), the World Bank (e.g., GDP growth), and several existing studies 

(e.g., Djankov, La Porta, Lopez-de-Silanes, & Shleifer, 2008b; Djankov, McLiesh, & 

Shleifer, 2007; La Porta, Lopez-de-Silanes, Shleifer, & Vishny, 1998).  

However, the sampling period and the final sample vary across all three unique studies. 

For Empirical study 1, the sample covers 46 countries over the 2004–2015 period and the 

final sample consists of an unbalanced panel, resulting in 41,683 firm-year observations 

across 4,381 non-financial firms. For Study 2, the sample covers 54 countries over the 

2004–2016 period and the final sample consists of 39,777 firm-year observations of 6,422 

non-financial firms from 2004 to 2016. For Study 3, the sample covers 50 countries over 

the 2004–2016 period and the final sample consists of 110,957 firm-year observations of 

13,608 non-financial firms. 

11 The Risk Management Institute (RMI) of the National University of Singapore manages the CRI 

database.  
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1.4.2 Key dependent variable 

The dependent variable of interest across all three studies is of default risk. To measure 

default risk, we employ the Merton’s (1974) distance to default (DTD) because this 

approach remains the most widely used market-based credit risk metric, which performs 

better than accounting-based approaches for the estimation of default risk (Bharath & 

Shumway, 2008; Das, Hanouna, & Sarin, 2009; Hillegeist, Keating, Cram, & Lundstedt, 

2004). The Merton (1974) structural models use option pricing methods to compute a 

probability of default from the level and volatility of the market value of assets (Duffie & 

Singleton, 1999; Jarrow & Turnbull, 1995), with a strike price equal to the face value of 

the firm’s liabilities (Bharath & Shumway, 2008). The larger the positive distance 

between firm value and firm liabilities, the lower the probability of default. 

1.4.3 Key independent variables 

In Empirical study 1, to measure stock liquidity, we use the Amihud illiquidity estimate 

[Inv_Ln (AMIHUD)], the quoted spread [Inv_Ln (QSPREAD)], and the turnover-

adjusted zero daily volumes [Inv_Ln (TAZD)]. Specifically, we use the inverse of 

liquidity proxies to indicate higher stock liquidity.  

In Empirical study 2, the main variable of interest is of board gender diversity. Following 

prior studies on gender diversity (Adams & Ferreira, 2009; Ahern & Dittmar, 2012; Liu 

et al., 2014), board gender diversity is measured by the percentages of women directors 

on a corporate board (%Women directors) as a primary measure. 

In Empirical study 3, the independent variable of interest is individualism (IDV) from 

Hofstede (2001). The higher the individualism index of a country, the higher the 

individualism in that country (Chen, Dou, Rhee, Truong, & Veeraraghavan, 2015a). 
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1.4.4 Method 

To empirically examine the effect of stock liquidity on default risk (Empirical study 1), 

we regress default risk on stock liquidity and control variables using a pooled ordinary 

least squares regression (OLS) where country fixed effects, industry fixed effects, and 

year fixed effects are controlled. To address the potential endogeneity concern, following 

Cumming, Johan, and Li (2011), this study utilises the introduction of the MiFID, a major 

legislative change in the European Union’s Financial Services Action Plan (FSAP) 

effective on November 2007, using a difference-in-differences (DiD) approach. To 

further rule out the reverse causality, this study follows a method similar to that of  Fang, 

Noe, and Tice (2009) and compares the change in liquidity around the MiFID as an 

instrument for liquidity. 

To empirically examine the effect of board gender diversity on default risk (Empirical 

study 2), this study also uses a pooled OLS along with country fixed effects, industry 

fixed effects, and year fixed effects. To address the potential endogeneity concerns, this 

study chooses a quasi-natural setting surrounding the legislation of gender quotas that 

mandate women representation on corporate boards and uses a difference-in-differences 

(DiD) approach. To further ensure that the decrease in default risk is driven by the above 

quasi-natural setting, this study compares the changes in default risk before (pre-law 

periods) and after (post-law periods) the legislation of women quotas for countries that 

mandate women representation on corporate boards. 

To empirically examine the effect of national culture, as measured by individualism, on 

default risk (Empirical study 3), this study also uses a pooled OLS, along with industry 

fixed effects, and year fixed effects. Following El Ghoul et al. (2017), to show the 

dominant role of country-fixed effects, we regress default risk on both individualism and 

other control variables with country-fixed effects. To address the potential endogeneity 

concerns, this study uses a two-stage least squares procedure (2SLS). This study further 
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examines the robustness of the endogeneity concern arising from the omitted variable 

bias by accounting for additional controls that may partially address this. 

Overall, all three studies estimate the empirical models using several robustness tests, 

including various estimation methods, alternative samples, and alternative measures of 

explanatory and dependent variables, among others. 

1.5 Major findings 

This thesis investigates the effects of stock liquidity, board gender diversity, and national 

culture on default risk in the global markets. 

The first empirical study examines the importance of stock liquidity in explaining default 

risk across 46 countries around the world. The empirical findings suggest that firms with 

liquid stocks significantly reduce default risk in international markets. These findings are 

robust to various alternative checks (e.g., a difference-in-differences approach for 

endogeneity concern, alternative estimation method, alternative proxies, alternative 

samples, cross-industry estimation, and additional controls). In an additional analysis, this 

study finds the effect of liquidity on default risk to be more pronounced in countries with 

poorer investor protection and information environments. Additionally, this study 

documents that the effect of liquidity on default risk is attenuated (strengthened) for firms 

with greater information efficiency (blockholder ownership). Overall, the findings 

highlight the importance of stock liquidity in affecting default risk in international 

markets with varying levels of regulatory settings. 

The second empirical study examines whether board gender diversity affects corporate 

default risk among 54 economics. The empirical findings imply that firms with more 

gender-diverse boards significantly reduce default risk. The results hold for various 

robustness checks (e.g., a difference-in-differences analysis for endogeneity concern, 

alternative measures, alternative econometric specification, and alternative samples). The 
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study further shows that the effect of gender diversity on default risk is more pronounced 

for firms with weaker corporate governance. Finally, this study documents a stronger 

(weaker) influence of board gender diversity on default risk for countries where 

masculine (feminine) culture is observed. This study offers useful insights into the current 

global debate on gender diversity and its implications for firms.  

The third empirical study of this thesis examines the role of national culture, as measured 

by the index of a country’s individualism, on firm default risk by employing a global 

sample of 50 countries. First, this study finds strong evidence that firms located in 

countries with high individualism are more likely to have lower default risk, suggesting 

a negative relationship between individualism and default risk. The results hold for a 

variety of econometric approaches (e.g., an instrumental variable approach for 

endogeneity concern, alternative measures of individualism and default risk, additional 

cultural variables, different sample compositions, sample excluding the GFC periods, and 

alternative model specifications). Second, in a channel analysis, this study finds that 

individualism has a strong negative effect on default risk by influencing a country’s 

information environment. Finally, this study finds the effect of individualism on default 

risk to be weaker in countries where investors are better protected. Overall, our novel 

findings contribute to the understanding of national culture, particularly individualism in 

terms of its implications for firms in the global markets. 

1.6 Potential contributions to knowledge 

1.6.1 Empirical study 1: Major contributions 

The potential contributions of Empirical study 1 (stock liquidity and default risk) to the 

literature are twofold.  

First, we contribute to the stream of research that explores the determinants of firm default 

risk. The recent strand of literature, in explaining default risk, provides country-specific 
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evidence, mainly for the US; for example, stock market liquidity (Brogaard et al., 2017), 

incentive structure (Bennett, Güntay, & Unal, 2015), innovation performance (Hsu, Lee, 

Liu, & Zhang, 2015), debt maturity choice (Goyal & Wang, 2013), stock market return 

and volatility (Giesecke, Longstaff, Schaefer, & Strebulaev, 2011), equity returns 

(Garlappi et al., 2006), and other governance characteristics. We extend this strand of 

literature by highlighting the implications of stock liquidity for default risk and shedding 

light on the relation between stock liquidity and default risk in a global setting with 46 

countries.  

Second, the last decade has witnessed a significant increase in academic research devoted 

to the exploration of possible links between stock liquidity and various corporate 

outcomes. For instance, prior literature shows that stock liquidity enhances shareholders’ 

monitoring over firm management and mitigates extreme tax avoidance (Chen, Ge, Louis, 

& Zolotoy, 2019), increases insiders' incentive to pay out more dividends (Jiang, Ma, & 

Shi, 2017), discourages managerial short-termism (Chen, Rhee, Veeraraghavan, & 

Zolotoy, 2015b), causes reduction in future innovation (Fang, Tian, & Tice, 2014), 

encourages firms to prefer equity financing over debt financing (Lipson & Mortal, 2009), 

improves firm value (Fang et al., 2009), and reduces default risk (Brogaard et al., 2017). 

Prior research studying the effect of stock liquidity on firm outcomes is largely silent in 

the context of international markets and thus, there is a lack of understanding on how 

regulatory settings attenuate or strengthen the effect of stock liquidity. Our study builds 

on this strand of literature and provides evidence for this in the context of default risk by 

showing for the first time that the inverse effect of stock liquidity on default risk is more 

pronounced in countries with poorer investor protection and information environments. 

Figure 1 shows an overview of Empirical study 1. Prior studies provide a strong 

theoretical underpinning for the effect of stock liquidity on default risk. Particularly, 

higher stock liquidity improves price efficiency (Chordia et al., 2008), leading to better 
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managerial decision making (Bakke & Whited, 2010; Chen et al., 2007; Luo, 2005), 

resulting in lower default risk. Stock liquidity also facilitates corporate governance by 

blockholders via intervention (Maug, 1998; Norli et al., 2015) or threats of exit (Admati 

& Pfleiderer, 2009; Edmans, 2009; Edmans & Manso, 2011), which leads to better 

corporate management and reduction in default risk.  

To demonstrate the potential contribution of the study, “what is new” is shown by the 

interaction of three circles in the Mickey Mouse diagram as suggested by Faff (2015). 

 

Figure 1: Diagram characterising potential contribution of Empirical study 1 

1.6.2 Empirical study 2: Major contributions 

The expected contributions from Empirical study 2 (board gender diversity and default 

risk) to the literature are threefold. 

First, following governments’ increasing interest in policies relating to board gender 

diversity (e.g., gender diversity quotas), a growing body of literature on board gender 

diversity explores the possible links between women directors and various corporate 

outcomes. For instance, board gender diversity increases dividend payouts (Chen et al., 

2017; Ye et al., 2019), is beneficial for firm performance (e.g., Campbell & Mínguez-
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Vera, 2008; Joecks, Pull, & Vetter, 2013; Liu et al., 2014), improves firm value (Carter 

et al., 2003), and positively associates with stock price informativeness (Gul et al., 

2011).12 In addition, firms with more gender-diverse boards associate with reduced 

empire building through acquisitions (Chen et al., 2016a; Huang & Kisgen, 2013; Levi et 

al., 2014). Prior research studying the effect of board gender diversity on firm outcomes 

focuses on firms in the US as well as a few other developed and emerging economies 

(e.g., China, Spain, Australia, among others). Hence, there is a lack of understanding of 

the role of board gender diversity in the context of international markets, except for a few 

studies (e.g., Ye et al., 2019).13 Building on this strand of literature, our study shows, for 

the first time, an inverse effect of board gender diversity on default risk in the global 

markets, and that such an effect is weaker (more important) for firms with greater 

governance controls (with high governance needs). 

Second, we contribute to the stream of research that explores the determinants of firm 

default risk. The recent strand of literature, in explaining default risk, provides country-

specific evidence, mainly for the US; for example, stock market liquidity (Brogaard et 

al., 2017), incentive structure (Bennett et al., 2015), innovation performance (Hsu et al., 

2015), debt maturity choice (Goyal & Wang, 2013), stock market return and volatility 

(Giesecke et al., 2011), equity returns (Garlappi et al., 2006), and other governance 

characteristics. We extend this strand of literature by highlighting the implications of 

board gender diversity for default risk and by shedding light on the association between 

board gender diversity and default risk in a global setting with 54 countries. 

12 The empirical evidence on the role of board gender diversity on firm performance and firm value is 

inconclusive. For example, Carter, D'Souza, Simkins, and Simpson (2010) and Farrell and Hersch (2005) 

document an insignificant association between board gender diversity and firm performance. As opposed 

to these studies, Adams and Ferreira (2009) find a negative association between board gender diversity and 

firm performance because of over-monitoring by women directors. Frijns, Dodd, and Cimerova (2016) also 

document a negative impact of cultural diversity in boards of directors on firm performance. Moreover, 

Ahern and Dittmar (2012) show that enforcement of a gender quota on boards in Norway’s public 

companies results in lower firm value.  
13 The study by Ye et al. (2019) examines the role of board gender diversity on dividend payouts in 22 

countries and documents a positive relationship between board gender diversity and dividend payouts. 
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Additionally, we expand on insights from the board diversity and default risk literature 

related to when national culture (i.e., masculinity vs. femininity) influences managerial 

decision making. Prior research finds evidence on how women on boards are more 

effective in male-dominated industries, particularly in reducing the frequency and 

severity of fraud (Cumming, Leung, & Rui, 2015). Building on this line of research, we 

examine the role of masculine (feminine) culture and show that the effect of board gender 

diversity on default risk is more (less) pronounced in countries where masculine 

(feminine) culture is observed. Overall, our study brings together the literature on board 

gender diversity, default risk, and cultural finance for the first time in a single study. 

Figure 2 shows an overview of Empirical study 2. Agency and resource dependence 

theories provide a strong theoretical supporting for the effect of board gender diversity 

on default risk. According to the agency theory, board gender diversity minimises the 

moral hazard problems by mitigating information asymmetries between managers and 

shareholders. As a result, firms experience lower agency risk to their shareholders, 

suggesting a higher expected value of the future cash flow (Ashbaugh-Skaife, Collins, & 

LaFond, 2006). According to the resource-dependence theory, corporate boards bring 

three broad categories of benefits (Hillman, Shropshire, & Cannella Jr, 2007; Pfeffer & 

Salancik, 1978). Corporate boards manage external uncertainties by developing linkages 

to the external entities (Hillman, Cannella, & Paetzold, 2000) and assist firms in gaining 

critical information and valued resources essential to remaining solvent (Pfeffer & 

Salancik, 1978). As in Figure 2, the interaction of three circles clearly demonstrates “what 

is new” in the second empirical study. 
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Figure 2: Diagram characterising potential contribution of Empirical study 2 

1.6.3 Empirical study 3: Major contributions 

The contributions of Empirical study 3 to the literature is twofold. 

First, this study contributes to the recent and growing literature in cross-cultural finance, 

showing that national culture, an informal institution, has implications for firms in the 

global markets. Recent studies in cultural finance document the implications of national 

culture on various corporate decisions and outcomes. Specifically, firms in individualistic 

countries have more volatile operating incomes (Li, Griffin, Yue, & Zhao, 2013), higher 

leverage (Chui et al., 2002), lower dividend payments (Shao et al., 2010), more earnings 

management (Han, Kang, Salter, & Yoo, 2010), and higher stock price crash (An et al., 

2018). In contrast, the existing literature in international business is extremely scarce in 

the area that argues the beneficial role of individualism in the global markets, except for 

a few studies on stock price behaviours and corporate investment (Chui et al., 2010; Eun 

et al., 2015; Shao et al., 2013). Building on this line of literature, we report lower default 

risk in higher individualistic countries and that such an effect is weaker for countries 

where investors are better protected. To the best of our knowledge, our study provides the 
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first comprehensive evidence of the effect of national culture—particularly, 

individualism—on default risk. 

Additionally, the finding that national culture affects firm default risk adds to the 

understanding of the determinants of default risk. The recent strand of literature 

explaining default risk provides country-specific evidence, mainly for the US; for 

example, stock market liquidity (Brogaard et al., 2017), incentive structure (Bennett et 

al., 2015), innovation performance (Hsu et al., 2015), debt maturity choice (Goyal & 

Wang, 2013), stock market return and volatility (Giesecke et al., 2011), and equity returns 

(Garlappi et al., 2006), among others. Our study extends this strand of the literature by 

documenting that cross-cultural psychology—specifically, individualism—is an 

important omitted variable in the literature that can explain differences in firm default 

risk. 

Figure 3 shows an overview of Empirical study 3. Prior research motivates a strong 

theoretical foundation for the effect of national culture, by the index of a country’s 

individualism, on default risk in the global markets. On the one hand, the information 

environment is more transparent in individualistic countries where individuals tend to be 

more analytical and more likely to gather and process information independently (Eun et 

al., 2015). On the other hand, countries with a higher level of transparency mitigate 

information risk in the capital markets (Eleswarapu & Venkataraman, 2006). 

Accordingly, information asymmetry between insiders and outsiders is lower in countries 

where information transparency is higher, suggesting a lower firm default risk. To 

elaborate the core contribution of Empirical study 3, the Mickey Mouse diagram is used 

in Figure 3. 
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Figure 3: Diagram characterising potential contribution of Empirical study 3 

 

1.7 Structure of the remaining thesis 

The remainder of the thesis is organised as follows. Chapter 2 provides a detailed review 

of literature for each study (Empirical study 1, Empirical study 2, and Empirical study 3) 

and presents research gaps. Chapter 3 examines the effect of stock liquidity on default 

risk around the world. Chapter 4 investigates the role of board gender diversity on default 

risk across countries. Chapter 5 examines the relationship between national culture, as 

measured by individualism, and default risk. Chapter 6 concludes the whole thesis and 

the directions for further research.  
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CHAPTER 2 LITERATURE REVIEW 

The purpose of this chapter is to present a review and critique on extant research 

concerning the effects of stock liquidity, board gender diversity and national culture on 

default risk in an international setting. Notably, Section 2.1 discusses the literature on the 

relationship between stock liquidity and default risk around the world. Section 2.2 

elaborates the relevant studies on board gender diversity and default risk from a global 

perspective, while Section 2.3 focuses on the previous works on national culture and 

default risk.  

2.1 Review of literature for Empirical study 1 

In this section, Study 1 primarily reviews two strands of the extant literature on the effect 

of stock liquidity on default risk. The first strand is to explore the macro-economic 

determinants of credit risk. The second strand is to provide prior evidence on the 

relationship between stock liquidity and default risk. 

2.1.1 Macroeconomic determinants of credit risk 

Prior empirical studies on the determinants of default risk focus largely on the banking 

industry across countries, documenting that bank default risk is significantly affected by 

the macroeconomic environment (e.g., GDP, unemployment rate, inflation rate) (e.g., Ali 

& Daly, 2010; Castro, 2013; Chaibi & Ftiti, 2015).  

Ali and Daly (2010) investigate the macroeconomic determinants of the aggregate credit 

risk of two countries, a relatively immune economy from the recent crisis—Australia—

and the worst affected economy—the US, from the first quarter of 1995 to the second 

quarter of 2009. Using structural and reduced-form approach, the study finds that a similar 

set of macroeconomic variables expose different default rates for both countries. In 

particular, the findings reveal that GDP, short-term interest rates, and total debt explain 

default risk for both countries. However, the US economy is much more susceptible to 
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adverse macroeconomic shocks compared to Australia. The findings of the study are 

useful to integrate credit and financial cycles into orthodox macroeconomic models, 

improving macro-financial linkages and developing tools for macro-prudential 

regulation. 

Castro (2013) examines the macroeconomic determinants of banking default risk in a 

group of countries, recently affected by unfavorable economic and financial conditions. 

The sample includes a panel of five European countries—namely, Greece, Ireland, 

Portugal, Spain, and Italy—spanning the period from the first quarter of 1997 to the third 

quarter of 2011. The study measures default risk as to the ratio between the banks’ non-

performing loans and the total gross loans and employs a pooled ordinary least squares 

(OLS), fixed-effects (FE), random effects (RE) and the two-step system generalized 

method of moment (GMM) estimator. The study finds that default risk increases when 

GDP growth, the share price indices and the housing prices decrease and rises when the 

unemployment rate, interest rate, and credit growth increase. The evidence implies that 

implementation of structural measures and programs to promote external 

competitiveness, to increase productivity, to reduce external and public debt and to 

support growth are fundamental to stabilize the economics. 

In a similar vein, Chaibi and Ftiti (2015) examine the determinants of default risk of 

commercial banks in a market-based economy, represented by France, compared with a 

bank-based economy, represented by Germany, during 2005–2011. The sample of the 

study includes an unbalanced panel comprising 147 French banks with 1,029 

observations, and 133 German banks with 931 observations. In line with prior literature, 

the study uses non-performing loans as a measure of default and estimate using the OLS 

and the individual lag one-step GMM. The study finds that macroeconomic variables such 

as GDP growth, interest rate, unemployment rate, and exchange rate have a strong effect 

on the default of both economies. Also, the study reveals that banking default risk in 
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France is significantly more affected by bank-specific determinants than in Germany. The 

findings of the study imply that regulatory authorities focus more on risk management 

systems, managerial performance, and measures to identify banks with potential impaired 

loans and possible financial instability. 

Overall, the above studies present evidence that default risk is strongly correlated with 

certain macroeconomic variables (e.g., GDP, inflation and interest rate, among others) 

across economies. However, the findings of those studies are entirely based on the 

macroeconomic environment, focusing only on the banking industry with limited 

measures of default risk (e.g., non-performing loans). 

2.1.2 Stock liquidity and default risk 

Stock liquidity has a prominent role in the literature of market microstructure 

(Udomsirikul, Jumreornvong, & Jiraporn, 2011). However, more recently, few attempts 

have been made to offer empirical evidence of stock liquidity and default risk relationship 

in the context of the US. 

The study by Duan and Zou (2014) focuses on both financial and non-financial firms and 

examines how market liquidity (illiquidity) affects corporate defaults for a sample of 

15,121 US firms during the period from Jan 1990 to Dec 2012. The study uses the bond 

noise measure to proxy for market illiquidity—a direct measure of market-wide illiquidity 

and a forward-intensity model to predict default. Using Pseudo-maximum likelihood 

estimation and inference method, the study finds that market illiquidity strongly 

influences a firm’s probability of default and increases the default only when a firm’s 

funding liquidity is tight and/or its solvency position is weak. The study also documents 

that the effect of market illiquidity on default probabilities is large during the 2007–2009 

financial crisis period. 
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The study by Brogaard et al. (2017) uses only non-financial firms and examines the 

impact of stock liquidity on bankruptcy risk using similar US data for 7,128 firms, 

resulting in 51,527 firm-year observations for the period from 1993 to 2014. Contrasting 

to the study of Duan and Zou (2014), the study by Brogaard et al. (2017) captures stock 

liquidity using both high-frequency (i.e., effective spread and quoted spread) and low-

frequency measures (i.e., Amihud illiquidity ratio and Zeros) and default risk using 

Bharath and Shumway (2008)’s measure of expected default frequency (EDF). The study 

finds a strong negative relationship between stock liquidity and firm bankruptcy risk 

using firm and year fixed effects. To overcome reverse causality concerns, the study 

employs a difference-in-difference analysis (DiD), showing that increasing stock liquidity 

decreases default risk. Finally, the study explores the possible mechanisms (i.e., increased 

price efficiency and improved corporate governance) through which stock liquidity 

affects default risk and finds that the informational efficiency channel has higher 

explanatory power than that of the other two variables. 

2.1.3 Research gaps in the literature for Empirical study 1 

This section summarizes the prior research on liquidity and default risk and identifies the 

potential research gaps in the literature for further research. 

The existing empirical evidence in relation to the effect of stock liquidity on default risk 

largely focusses on the US firms (Brogaard et al., 2017; Duan & Zou, 2014). Of these, 

the study by Brogaard et al. (2017) that documents a negative effect of stock liquidity on 

default risk in the US market is closely related to Study 1. They further establish that 

enhanced liquidity decreases default risk via improving stock price informational 

efficiency and facilitating corporate governance by blockholders. However, generalizing 

the findings of Brogaard et al. (2017) to all countries may not be plausible for at least two 

reasons.  
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First, compared to the US stock market, information asymmetry in the emerging 

economies is more severe. For instance, firms in emerging markets exhibit significantly 

higher spreads and volatility compared to those in developed markets (e.g., Lesmond, 

2005). Bacidore and Sofianos (2002) show that non-US stocks have wider spreads, less 

depth, and greater transitory volatility than the US stocks because of higher information 

asymmetry and increased adverse selection risk. Equity issuance becomes more 

expensive for firms where information asymmetry is more severe (Hanselaar et al., 2018). 

Second, there are differences in corporate governance systems across countries and, for 

instance, early international research on corporate governance observes significant 

differences in ownership and board structures even across developed economies, such as 

German, Japan, and the UK (Denis & McConnell, 2003). In emerging markets, 

institutional support for standard corporate governance is relatively lower (Peng, 2003, 

2004; Young et al., 2008). Given the large variations in information asymmetry and 

governance across countries, the effect of stock liquidity on default risk in international 

markets and how it varies depending on country-level regulatory settings is, therefore, an 

empirical question. I address this knowledge gap in the literature by providing 

international evidence on the effect of stock liquidity on default risk.  

2.2 Review of literature for Empirical study 2 

In this section, Study 2 elaborates the relevant studies that examine: (1) the relationship 

among corporate governance, risk-taking, and default risk; and (2) the relationship 

between gender diversity and risk-taking, along with the overview of gender diversity. 

2.2.1 Corporate governance, risk-taking, and default risk 

One strand of the literature focuses on how managers can be induced to make risky 

choices through various corporate governance mechanisms. These mechanisms consist of 

both internal (e.g., risk-rewarding remuneration) and external governance devices (e.g., 

institutional ownership). In another strand of related literature, Chiang, Chung, and 
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Huang (2015) argue that default risk is not limited to the risk of loss caused by insolvency, 

but may also be motived by a complex synthesis of corporate governance mechanisms, 

performance, and earnings quality. As a result, several studies explore the corporate 

governance mechanisms as one of the determinants of default risk. The following section 

provides empirical evidence in detail from single and multi-country studies. 

2.2.1.1 Single country studies 

Coles, Daniel, and Naveen (2006) provide empirical evidence of a strong causal 

relationship between managerial compensation and investment policy, debt policy, and 

firm risk. The data requirements limit the final sample size to a maximum of 10,687 

observations from the US between 1992 and 2002. The primary characteristics of 

compensation are the sensitivity of CEO wealth to stock return volatility (i.e., vega) and 

the sensitivity of CEO wealth to performance (i.e., delta). The findings of the study are 

threefold: (1) higher sensitivity of CEO wealth to stock volatility (vega) implements 

riskier policy choices, including relatively more investment in R&D, less investment in 

PPE, more focus, and higher leverage; (2) riskier policy choices generally lead to 

compensation structures with higher vega and lower delta; and (3) stock-return volatility 

has a positive effect on both vega and delta. 

Using the largest banks in the US during 2004–2008, Acrey, McCumber, and Nguyen 

(2011) empirically analyses the relationship between CEO compensation (particularly 

focusing on short-term CEO compensation) and bank default risk predictors. The study 

scales short-term CEO compensation variables by cash compensation components (e.g., 

salary and bonus) and uses the “system to estimate examination ratings” and the expected 

default frequency (EDF) as dependent variables. By employing OLS regression, the study 

finds only modest evidence that bonuses create perverse incentives to increase risk-taking 

and un-exercisable options seem to mitigate bank risk, a finding conflicting with 

consensus and extant literature. The findings of the study imply that bonuses and options 
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do not seem to increase risk, and they may have even dampened some of the socially 

undesirable, high-risk activities of banks. 

Using a panel of 228 US banks, including commercial banks and savings banks during 

2001–2007, Switzer and Wang (2013) examine the value of corporate governance from 

the creditors’ perspective rather than from a shareholders’ perspective on the credit risk 

of banks. The study measures governance quality using board size, board independence, 

the separation between CEO and chairman, institutional ownership, insider holdings by 

top management and directors, and directors with CEO positions in private or public 

organizations. The study extends the Merton (1974) structural model and estimates 

default risk. The study finds that corporate governance mechanisms affect commercial 

banks more than savings institutions in the US and all the banks in the sample, large board 

size, older CFO, and less busy directors are associated with lower credit risk levels. The 

study also finds that lower ownership by institutional investors and more independent 

boards also have lower credit risk levels, although these effects are somewhat less 

significant. The findings are of value to the firms in reconfiguration of corporate 

governance mechanisms in measuring the risk-taking behavior of banks. 

Chiang et al. (2015) sample 438 listed non-financial firms in Taiwan from 2001 to 2009 

and apply the dynamic generalized method of moments estimation (GMM) to examine 

the influences of ownership structure and board characteristics on default risk. In addition 

to widely used governance measures (e.g., institutional ownership, large stock holdings, 

director ownership, managerial ownership, board size, and board compensation), the 

study adopts a KVM (Kealhofer, McQuown, and Vasicek) model as a market-based 

model to estimate the default risk of firms. The study establishes several findings: (1) the 

important effect of external governance on the exposure to default risk increases in 

institutional ownership and management share ownership may effectively reduce the 

probability of default; (2) a high level of shares held by internal shareholders is positively 
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related to default risk, suggesting fewer problems with the exploitation of small investors 

in Taiwanese companies; (3) the compensation structure of directors significantly affects 

internal governance, particularly, when director pay increases, directors strive to monitor 

manager behavior; and (4) the negative effects of poor external governance are far greater 

for high-tech firms than for conventional firms. The findings of the study highlight that 

governance proposals that encourage higher ownership among directors and large block 

shareholdings in high-tech firms or reduce managerial ownership in conventional 

companies can have a counterproductive effect on corporate governance and may result 

in higher bankruptcy possibility. 

Miglani, Ahmed, and Henry (2015) examine the role of voluntary adoption of corporate 

governance mechanisms in mitigating the financial distress status of Australian non-

financial firms. The study uses a sample of 171 financially distressed and 106 healthy 

non-financial firms over the 5-year period from 1999 to 2003, prior to the introduction of 

the ASX Corporate Governance Council Code in 2003. The independent variables of 

interest are board independence, block holder ownership, CEO duality, director 

ownership, and the existence of a board audit committee. Similarly, the dependent 

variable of interest is a dichotomous variable coded one for financially distressed firms 

and zero for healthy firms, based on five consecutive years of net income. The study uses 

several estimation methods, including logit regression, pooled OLS, panel fixed-effects, 

and 3SLS. The findings support the argument that the adoption of certain corporate 

governance mechanisms is beneficial for firms as reflected in a reduced likelihood of 

financial distress. In particular, greater levels of block holder and director ownership and 

the existence of a separate audit committee are associated with lower financial distress 

likelihood. The findings assist investors in incorporating relevant corporate governance 

attributes as part of the information set when evaluating the underlying risk and 

investment attractiveness of firms. 
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Schultz, Tan, and Walsh (2017) study the relationship between corporate governance and 

the likelihood of firm failure. The sample includes 222 listed Australian non-financial 

firms forming part of the ASX200 at any time between 2000 and 2007. In addition to 

widely used governance mechanisms, they employ Merton’s probability of default as a 

continuous ex-ante measure of the likelihood of firm failure. The study uses five distinct 

econometric approaches, including OLS, pooled dynamic OLS, firm-fixed effects, 

dynamic difference, and dynamic system GMM. The findings mainly suggest a 

significant relationship between the probability of default and executive pay, board 

structure and ownership structure.  

2.2.1.2 Multi-country studies 

The primary focus of the study by Chiu and Wagner (2012) is to examine the impact of 

CEO compensation on a firm’s credit risk as measured by credit default spreads. The 

sample consists of 418 firms from the US and 22 firms from Germany between 2004 and 

2008. Using pooled OLS, the study finds that both equity-based compensation and short-

term incentive bonus pay have a positive relationship with credit default swap spreads in 

the US, suggesting that compensation induces more risk-taking. In contrast, the study 

finds no evidence for a significant positive relationship between equity-based incentive 

and a firm’s credit risk in German firms. The findings of the study imply that bonus pay 

is large portion of pay for German CEOs, therefore restraint CEOs’ risk-taking strategies. 

John, Litov, and Yeung (2008) examine the relationship between investor protection and 

the risk choices in corporate investment using a large panel of manufacturing companies 

from 39 countries covering 1992 to 2002. To characterize investor protection in each 

country, the study uses three measures: the quality of accounting disclosure standards, the 

rule of law, and an index of anti-director rights. Similarly, to estimate corporate risk-

taking, they develop three proxies based on the volatility of corporate earnings: (1) the 

market-adjusted volatility of firm-level earnings over the sample period from 1992 to 
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2002; (2) a country average of the volatility of firm earnings; and (3) an imputed country 

risk score, based on industry risk characteristics. The study documents significant positive 

relationships between various firm- and country-level risk-taking measures and measures 

of investor protection, and between risk-taking and growth. However, the cross-country 

data do not show consistent support for high bargaining power of labor unions, 

interventionist governments, and bank dominance being associated with less corporate 

risk-taking. 

The study by Vallascas and Hagendorff (2013), which uses 117 listed banks (76 US bank 

and 41 European banks) in the period 2000–2008, investigates the link between the 

incentive mechanisms embedded in CEO cash bonuses and the riskiness. The study 

employs the Merton distance to default model to show that increases in CEO cash bonuses 

lower the default risk of a bank. However, the study finds no evidence of cash bonuses 

exerting a risk-reducing effect when banks are financially distressed or when banks 

operate under weak bank regulatory regimes. The findings are useful for firms in tailoring 

CEO incentives to the riskiness of banks and to regulatory regimes. 

An, Huang, Li, and Xiao (2014) study a large sample of 48,548 non-financial firms from 

72 countries between 2000 and 2008 to investigate the impact of foreign institutional 

ownership on corporate risk-taking and stock price crash risk. The study constructs four 

ownership variables (i.e., foreign institutional ownership, domestic institutional 

ownership, foreign strategic investment ownership, and foreign portfolio investment 

ownership) and uses the volatility of a firm’s ROA over a five-year overlapping period 

beginning from the current year as the primary corporate risk-taking variable. The study 

reveals that foreign institutional ownership is found to be a substitute for macro corporate 

governance in determining corporate risk-taking. Moreover, the findings show that 

foreign strategic investment ownership reduces the potential negative-side effect of 

corporate risk-taking, namely, stock price crash risk. The findings imply that 
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policymakers should carefully consider the costs and benefits related to foreign 

investments when the study considers reducing the barriers to foreign investments in the 

hope of developing the local markets. 

2.2.2 Gender diversity and firm performance  

The empirical evidence on the role of board gender diversity on firm performance and 

firm value is inconclusive, i.e., mixed findings. For instance, some studies, using a sample 

of Chinese firms (Liu et al., 2014), Spanish firms (Campbell & Mínguez-Vera, 2008), 

and US firms (Carter et al., 2003), find evidence of the positive effect on performance, 

implying that board diversity leads to better performance.  

Carter et al. (2003) investigate the relationship between board diversity and firm value 

for a sample of Fortune 1000 firms. To measure firm value and board gender diversity, 

their study employs the approximation of Tobin’s Q and the percentage of women, 

African Americans, Asians, and Hispanics on the board of directors, respectively. Their 

study reports the following findings: (1) a significant positive relationship between the 

fraction of women or minorities on the board and firm value; and (2) the proportion of 

women and minorities increases with firm size and board size, but decreases as the 

number of insiders increases.  

Campbell and Mínguez-Vera (2008) investigate the link between the gender diversity of 

the board and firm financial performance in Spain, a country which historically has had 

minimal female participation in the workforce, but which has now introduced legislation 

to improve equality of opportunities. The measures for board gender diversity include the 

percentage of women on the board, the Blau index, and Shannon index, while the measure 

for the firm value of the approximation of Tobin’s Q. Using a sample of 68 companies 

during the period from 1995 to 2000, they find a positive effect of board gender diversity 

on firm value. The findings imply that investors in Spain do not penalize firms that 
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increase their female board membership and that greater gender diversity may generate 

economic gains. 

The study by Liu et al. (2014) examines the effect of board gender diversity on firm 

performance in China's listed firms from1999 to 2011. Their study employs two measures 

for firm performance (i.e., return on sales (ROS) and return on assets (ROA)) and two 

measures for gender diversity (i.e., percent and the number of women directors onboard). 

Their study documents three main findings: (1) a positive and significant relationship 

exists between board gender diversity and firm performance. However, female executive 

directors have a stronger positive effect on firm performance than female independent 

directors, indicating that the executive effect outweighs the monitoring effect; (2) boards 

with three or more female directors have a stronger impact on firm performance than 

boards with two or fewer female directors, consistent with the critical mass theory; and 

(3) the impact of female directors on firm performance is significant in legal person-

controlled firms but insignificant in state-controlled firms. Their findings shed new light 

on China's boardroom dynamics and are useful empirical guidance to Chinese regulators 

on the issue. 

In contrast to the findings, some studies from the US find a negative relationship between 

gender diversity and firm performance. For example, Adams and Ferreira (2009) 

investigate whether gender diversity in the boardroom affects governance and corporate 

performance. In a sample of US firms, their findings are: (1) female directors have better 

attendance records than male directors, male directors have fewer attendance problems 

the more gender-diverse the board is, and women are more likely to join monitoring 

committees; (2) chief executive officer turnover is more sensitive to stock performance 

and directors receive more equity-based compensation in firms with more gender-diverse 

boards; and (3) the average effect of gender diversity on firm performance is negative. 

This negative effect is driven by companies with fewer takeover defenses. Overall, the 
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findings suggest that mandating gender quotas for directors can reduce firm value for 

well-governed firms. 

Ahern and Dittmar (2012) examine the relationship between firm value and board 

characteristics by exploiting a natural experiment in board structure created by an 

unprecedented exogenous change to corporate boards. In 2003, a new law required that 

40% of Norwegian firms' directors be women at the time only 9% of directors were 

women. Using the pre-quota cross-sectional variation in female board representation to 

instrument for exogenous changes to corporate boards following the quota, they show the 

enforcement of a gender quota on boards in Norway’s public companies results in lower 

firm value, consistent with the idea that firms choose boards to maximize value.  

However, despite the positive and negative effects, a few studies using the listed firms 

from Denmark (Rose, 2007), Australia (Wang & Clift, 2009), and the UK (Gregory‐

Smith, Main, & O'Reilly, 2014) find that gender or racial diversity do not have any 

significant influence on performance. Overall, the studies related to gender diversity and 

performance yield mixed results. 

Rose (2007) investigates whether board diversity may facilitate the board with an 

enhanced competence profile, which could stimulate firm performance. Using a sample 

of listed Danish firms during the period of 1998–2001 in a cross-sectional analysis, the 

study does not find any significant link between firm performance as measured by Tobin’s 

Q and female board representation. It is argued that board members with an 

unconventional background are socialized unconsciously adopting the ideas of the 

majority of conventional board members, which entails that a potential performance 

effect does not materialize. 

Using data from the Australian corporate sector, Wang and Clift (2009) investigate the 

relationship between board diversity, as represented by the percentage of female, minority 

or female and minority directors on the boards of directors, and firm financial 
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performance, and to explore the potential determinants of board diversity. To measure 

firm performance, the study uses return on assets (ROA), return on equity (ROE), and 

shareholder return. The results indicate that gender and racial diversity do not have a 

significant influence on performance. It is reported that larger firms tend to have relatively 

more female members, and smaller firms or firms with larger boards may have more 

minority directors.  

Using the listed firms in the UK, Gregory‐Smith et al. (2014) examine appointments, pay 

and any associated productivity effects deriving from increased diversity. Drawing on 15 

years of data between 1996 and 2010, they find gender-bias in the appointment of women 

as non-executive directors. They further find no support for the argument that gender-

diverse boards enhance corporate performance. Proposals in favor of greater board 

diversity may be best structured around the moral value of diversity, rather than with 

reference to an expectation of improved company performance. 

In spite of the role of gender in determining firm performance, women are generally 

considered more risk-averse and less confident than men. Hinz, McCarthy, and Turner 

(1997), Sunden and Surette (1998) and Olsen and Cox (2001) find that increased risk 

aversion affects the investment choices of women. Similarly, Watson and McNaughton 

(2007) report less variability in profit (risk) for ventures run by women than in those run 

by men. Agnew, Balduzzi, and Sunden (2003) document that women invest in less risky 

assets while undertaking investment decisions. With respect to superannuation 

investments, specifically, Save-Soderbergh (2003) show that the proportion of women 

selecting risky superannuation funds in Sweden is (as expected) smaller than the 

proportion of men selecting similarly risky funds. In terms of retirement benefits, Watson 

and McNaughton (2007) show that women choose more conservative investment 

strategies than men in the Australian university sector and that lower-income is the 

primary contributor to the lower projected retirement benefits of women. 
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2.2.3 Gender diversity and risk-taking 

Despite the considerable empirical evidence on gender differences in risk-aversion, few 

studies, using data from single (e.g., the US and Tunis) and multi-country (e.g., 18 

countries), provide evidence on the relationship between gender diversity and risk-taking. 

The following section provides empirical evidence in detail. 

2.2.3.1 Single country studies  

Using US data during 1992–2004, Khan and Vieito (2013) examine whether firms 

managed by female CEOs exhibit the same performance as firms managed by male CEOs 

and how the gender of the CEO affects the firm risk level. In addition to the tenure of the 

CEO, the number of meetings, female CEO (a dummy variable), the proxies for 

performance and firm risk is adjusted ROA and firm’s stock return volatility, respectively. 

The study reports the following findings: (1) on average, the gender of the CEO matters 

in terms of firm performance, particularly, firms with female CEOs are associated with 

an increase in performance compared to firms managed by male CEOs; (2) when the CEO 

is a female, the firm risk level is smaller than that when the CEO is male; and (3) boards 

are not attending to the risk aversion differences between male and female CEOs when 

they design compensation packages, especially equity-based compensation, which can be 

understood as an incentive to female CEOs to take risks. The implication of the findings 

is that the boards are awarding the same proportion of risky components to female CEOs 

as they award to male CEOs to induce female CEOs to take risks. 

In a similar vein, using a US sample, Chen, Ni, and Tong (2016b) empirically examine 

whether boards with more female directors play a role in reducing R&D risk. To test the 

relationship, the study employs R&D expenditure, a fraction of women on the board, and 

number of female directors as the independent variables, while the proxy for dependent 

variables of interest are cost of debt and volatility of future earnings as measured by the 

standard deviation of earnings before extraordinary items and discontinued operations. 
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Using OLS regressions, the study shows that: (1) gender-diverse boards reduce the 

positive relation between R&D and earnings/returns volatility; and (2) the adverse impact 

of R&D on the cost of debt is less severe when more female directors serve on the board. 

To address endogeneity, the study examines the change in the relation between R&D and 

future earnings/return volatility and between R&D and cost of debt, subsequent to the 

change in board gender diversity, in addition to adopting a propensity score matching 

procedure. The findings make theoretical connections among female directorship, ethical 

values, and risk management, and provide robust empirical evidence to support a positive 

link between gender diversity in the boardroom and R&D risk management. 

Sila et al. (2016) examine whether gender diversity affects firm risk using a sample of 

1,960 non-financial firms in the US from 1996–2010. The study employs the proportion 

of women (i.e., the number of female board members on the board divided by the number 

of all board members) as a way to measure gender diversity. As for dependent variables, 

the study uses three measures of equity risk, including total risk (i.e., as measured by the 

standard deviation of daily stock returns over the last year), systematic risk (i.e., the 

coefficient on the stock market portfolio) and idiosyncratic risk (i.e., as measured by the 

standard deviation of the residuals). To identify a causal effect of gender on risk, the study 

uses a dynamic model that controls for reverse causality and for gender and risk being 

influenced by unobservable firm factors. The study finds no evidence that female 

boardroom representation influences equity risk. Also, the study shows that findings of a 

negative relationship between the two variables are spurious and driven by unobserved 

between firm heterogeneous factors.  

In a developing market, Loukil and Yousfi (2016) study the impact of board gender 

diversity on firm risk-taking by drawing a sample of 30 non-financial firms listed on the 

Tunis Stock Exchange between 1997 and 2010. To assess the level of gender diversity in 

the board, the study relies on a dummy variable that captures the presence of female 
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directors, the percentage of women on the board, and the exact number of female directors 

on the board. The study measures corporate risk-taking using liquidity or cash ratio, 

particularly when firm’s activities are mostly funded by short-term debt. The study 

establishes four major findings: (1) women have a risk perception that leads to risk 

avoidance behaviour: the presence of women directors, even when there is one woman 

director, is positively associated with cash ratio; (2) there is no significant relationship 

between board gender diversity and the propensity to take strategic or financial risk-

taking; (3) the presence of state officer/bureaucrats and/or politically connected women 

has a positive effect on cash holding and investment opportunities; and (4) foreign 

investors do not invest in firms with gender-diverse boards. This study provides new 

insights for policy-makers to support more effective gender-diversity policies. 

2.2.3.2 Multi-country studies 

Using data of European firms from 18 countries between 1999 and 2009, Faccio et al. 

(2016) investigate the relationship between CEO gender, corporate risk-taking choices, 

and the efficiency of capital allocation. The study primarily measures CEO gender by a 

dummy variable that takes the value of one of the CEO is a woman, and zero otherwise 

(Female CEO), along with CEO ownership (i.e., cash flow rights of the CEO on the firm's 

earnings) and the natural logarithm of the CEO's equity wealth. The study considers three 

measures of risk-taking, including leverage (i.e., a measure of the riskiness of corporate 

financing choices), the volatility of the firm's operating return on assets, and volatility of 

returns. The study finds that female CEOs tend to associate with less risky firms, 

suggesting that in the cross-section, firms run by female CEOs are less leveraged, have 

less volatile earnings, and are more likely to remain in operation than firms run by male 

CEOs. To mitigate endogeneity concerns, the study uses four different samples, 

including: (1) a sample of firms run by female CEOs to a (propensity score) matched 

sample of peers run by male CEOs; (2) a sample of firms experiencing a transition from 
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male to female CEOs or vice versa; (3) a comparison of the change in risk-taking observed 

around transitions from male to female CEOs with the change in risk-taking of otherwise 

similar firms that are run by male CEOs during the entire sample period; and (4) a sample 

of firms with female CEO and above-average risk-taking among all other firms in which 

the firm’s male directors also serve as directors (instrumental variable approach). 

However, the results are robust to controlling for the endogenous matching between firms 

and CEOs using a variety of econometric techniques, indicating that CEO gender 

influences corporate risk-taking. The risk-avoidance of female CEOs appears to have 

implications for the efficiency of the capital allocation process and may have important 

macroeconomic implications for long-term economic growth. 

2.2.4 Research gaps in the literature for Empirical study 2 

The effect of gender diversity on default risk remains largely unexplored in the global 

setting. Multiple studies have used country-specific samples to investigate the effect of 

board gender diversity on various firm outcomes. Those are, for example, firm 

performance (e.g., Dezsö & Ross, 2012; Miller & del Carmen Triana, 2009), firm value 

(e.g., Carter et al., 2003), dividend policy (Chen et al., 2017; Ye et al., 2019), mergers 

and acquisition (e.g., Levi et al., 2014), stock prices (Gul et al., 2011), and risk-taking 

(e.g., Faccio et al., 2016), among others. However, there has been a dearth of research 

examining the relationship between board gender diversity and default risk across 

countries. In general, a firm defaults when it fails to make contractual payments to debt 

holders (Valta, 2016). On the one hand, understanding the sources of default risk, because 

of its devastating effects, is of significant importance for stakeholders.14 On the other 

hand, even though the public pressure pushes to increase gender diversity on corporate 

 
14 Default adversely affects productivity through supply chain interruptions and employee attrition, incurs 

legal and administrative costs, destroys some or all of the value of investment the shareholders have made, 

and harms customer retention and employee well-being (e.g., Brogaard et al., 2017; Xu & Zhang, 2009). 

 



58 

 

boards (Sila et al., 2016), most of the previous default risk studies show how firm-level 

characteristics explain default risk and surprisingly ignore the role of board gender 

diversity. For instance, among others, Brogaard et al. (2017) show that enhanced stock 

liquidity reduces default risk by improving stock price informational efficiency and 

facilitating corporate governance by blockholders. Goyal and Wang (2013) find that 

short-term debt (long-term debt) issuers experience a significant decline (increase) in their 

default risk. Overall, the investigation of gender diversity on corporate events as default 

risk in the global context is totally unexplored and has been paid inattention until recently. 

In this study, I attempt to fill this gap in the literature by investigating the role of women 

directors in explaining differences in firm default risk internationally. 

2.3 Review of literature for Empirical study 3 

Hofstede (1983, p.76) defines culture as “the collective programming of mind” that leads 

to patterned ways of thinking, feeling and acting that distinguish “the members of one 

group or category of people from others”. The subject of national culture has drawn 

considerable attention in finance literature because culture affects the utilities of financial 

choices both at the individual, firm and national levels. Specifically, culture influences 

managers’ and investors’ views and preferences. 

Prior research argues that firm decisions are catered to (1) managers’ views and 

preferences; and (2) investors’ views and preferences (Chen et al., 2015a). Hence, the 

first strand explores how managers’ views and preferences are affected by national 

culture, while the second strand focuses on how investors’ views and preferences are 

related to the culture. The two views—managers’ preferences and investors’ 

preferences—are equally important for studies of culture’s impact on economic 

outcomes. However, the first view is more appropriate for the current study, because the 

current study centers on corporate events, as default risk.  
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2.3.1 National culture, managers’ preferences, and firms’ policies 

To date, prior research has used national culture to explain corporate risk-taking behavior 

in manufacturing firms (Li et al., 2013) and in banks (Ashraf, Zheng, & Arshad, 2016) 

across countries, corporate capital structure (Antonczyk & Salzmann, 2014; Chui et al., 

2002; Wang & Esqueda, 2014), corporate debt maturity (Zheng, El Ghoul, Guedhami, & 

Kwok, 2012), dividend payout policy (Shao et al., 2010), corporate cash holdings (Chen 

et al., 2015a), and firm outcomes (Ahern, Daminelli, & Fracassi, 2015a; Boubakri, 

Mirzaei, & Samet, 2017; Frijns, Gilbert, Lehnert, & Tourani-Rad, 2013). A detailed 

review is provided in the following sections. 

2.3.1.1 Corporate risk-taking 

Li et al. (2013) study the role of national culture incorporate risk-taking using a sample 

of 7,250 firm-year observations of manufacturing firms from 35 countries during the 

period between 1997 and 2006. They apply two cultural values—individualism and 

uncertainty avoidance—constructed from the worldwide sample obtained by Hofstede 

(1984, 1991) and a third cultural value—harmony—constructed from the worldwide 

sample obtained by Schwartz (1994, 2004). To measure corporate risk-taking, the study 

employs standard deviation of operating income and the average ratio of R&D 

expenditures over total assets. The study documents that culture influences corporate risk-

taking through its effect on managerial decision-making and through its effect on a 

country’s formal institution. Specifically, the study shows that individualism is positively 

and significantly associated with corporate risk-taking, whereas uncertainty avoidance 

and harmony are negatively and significantly associated with. Finally, the study finds that 

greater earnings discretion accentuates, while larger firm size mitigates, the effects of 

culture on corporate risk-taking. The study concludes that even in a highly globalized 

world with sophisticated managers, culture matters. The findings are relevant to the 

finance and accounting community and support a growing awareness among finance and 
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accounting scholars that even in increasingly globalized market economies with 

sophisticated professional managers, intangible factors such as culture matters in high-

stakes corporate decisions. 

Ashraf et al. (2016) study the influence of different dimensions of national culture on 

bank risk-taking by analyzing a sample of banks from 75 countries during the pre-crisis 

period 2001–2007. The study measures national culture with four dimensions—

uncertainty avoidance, individualism vs. collectivism, masculinity vs. femininity and 

power distance—from the national culture framework by Hofstede (1980, 2001, 2010). 

The study primarily uses bank Z-score as a proxy for bank risk-taking. The study reports 

strong evidence that bank risk-taking is significantly higher in countries that have high 

individualism, low uncertainty avoidance, and low power distance cultural values. The 

findings add to understanding by finding that cultural values lead to bank risk-taking 

decisions that may deviate in systematic and geographically predictable ways. 

2.3.1.2 Corporate capital structure and debt maturity 

The study by Chui et al. (2002) is the first to show that national culture could explain the 

variation in non-financial firm capital structure because “national culture is the missing 

piece” to the determinants of capital structure. The study tests the empirical hypotheses, 

drawn from financial models and cross-cultural psychology, against a sample of 5,591 

firms across 22 countries and employ Schwartz’s two condensed cultural dimensions—

conservatism and hierarchy and mastery—(Schwartz, 1994). To measure capital 

structure, the study uses debt ratio, which is defined as total debt to total assets at book 

value and is computed one minus the ratio of shareholders' equity to total assets at book 

value. The study finds that countries with high scores on the cultural dimensions of 

"conservatism" and "mastery" tend to have lower corporate debt ratios. The effects are 

strong and remain significant even after accounting for differences in economic 

performance, legal systems, financial institutions, and some other well- known 
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determinants of debt ratios. The findings suggest that the national culture may be a 

missing piece to the puzzle of capital structure determination. Though culture has often 

been described as an elusive, fuzzy concept, it does alert to variations in value systems 

across countries and may be an important determinant in various corporate finance 

decisions.  

Zheng et al. (2012) investigate the influence of national culture on corporate debt maturity 

choice. Based on the framework of Williamson (2000), the study argues that culture 

located in social embeddedness level can shape contracting environments by serving as 

an informal constraint that affects human actors’ incentives and choices in market 

exchange. Therefore, national culture is expected to be related to debt maturity structure 

after controlling for legal, political, financial, and economic institutions. The study uses 

Hofstede’s four cultural dimensions (uncertainty avoidance, collectivism, power distance, 

and masculinity) as proxies for culture and measures the maturity of corporate debt as the 

ratio of long-term debt to the sum of long-term debt and debt in current liabilities. Using 

a sample of 114,723 firm-years from 40 countries over the 1991–2006 period, the study 

finds robust evidence that firms located in countries with high uncertainty avoidance, high 

collectivism, high power distance, and high masculinity tend to use more short-term debt. 

These findings have several important implications for researchers and practitioners: (1) 

national culture can have an important effect on the debt contracting environment and, in 

turn, on firms’ access to long-term capital; and (2) for multi-national companies (MNC), 

it is important to consider national culture when making decisions about international 

expansions and the capital structure of foreign subsidiaries. 

Building on previous research, most notably (Chui et al., 2002), Wang and Esqueda 

(2014) examine leverage decisions in the context of national culture over the period 1996–

2010. The sample consists of 9,315 firm-year observations from 631 emerging-markets 

American Depository Receipts (ADR) across 23 countries where the ADR operates 
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primarily outside the financial sector. The study captures national cultural effects by using 

Hofstede's (2001) six cultural dimensions (i.e., individualism/collectivism, power 

distance, uncertainty avoidance, masculinity vs. femininity, long-term orientation, and 

indulgence vs. restraint). The proxies for a capital structure are leverage ratio, total debt 

ratio, and long-term debt ratio. The findings are: (1) firms from countries with high 

individualism and indulgence are more levered; and (2) firms located in countries with 

high levels of power distance, masculinity, uncertainty avoidance, and long-term 

orientation are less leveraged. The results have practical implications for portfolio 

managers attempting to enter emerging markets through the use of ADRs. 

In a similar vein, Antonczyk and Salzmann (2014) assess whether variations in capital 

structure across countries can be explained by national culture using a sample of 42 

countries with 23,815 non-financial firms between 2000 and 2010. The study uses 

individualism and collectivism index as cultural values from the GLOBE project (House, 

Hanges, Javidan, Dorfman, & Gupta, 2004), while leverage is defined as the book value 

of total debt divided by the market value of equity plus book value of total debt. The study 

finds evidence that cross-national differences in leverage are affected by the degree of 

individualism in the country where the firm is located. Also, the study documents that 

managers in countries with high level of individualism exhibit strong optimism and 

overconfidence, which causes an upward tilt regarding to debt ratios. The findings suggest 

higher leverage is associated with higher individualism. 

Chui, Kwok, and Zhou (2016) investigate how Schwartz’s cultural dimensions of 

embeddedness and mastery affect the corporate cost of debt through bankruptcy risk and 

sensitivity to agency activity channels. The sample contains about 255,000 firm-year 

observations from non-financial firms across 33 countries from 1995 to 2012. The study 

makes two arguments. First, firms in countries high in embeddedness tend to have a lower 

bankruptcy risk and investors in these countries are less concerned with the agency 
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activities of managers. Second, firms in countries with high scores in mastery could have 

higher or lower bankruptcy risk and investors in these countries could worry more or less 

about the agency activities of managers. The study finds a strong and robust negative 

relationship between embeddedness and the cost of debt, while the estimated relation 

between mastery and the corporate cost of debt is negative and significant in most of the 

tests. From further analyses, the study finds that the development of financial 

intermediation and the enforcement of insider trading law moderate the relation between 

culture and the cost of debt. Finally, the study documents that embeddedness is negatively 

related to bankruptcy risk and sensitivity to agency activity, while mastery is positively 

related to bankruptcy risk and sensitivity to agency activity across countries. 

2.3.1.3 Dividend payout policy 

Shao et al. (2010) examine how national culture affects corporate dividend policy, which 

is one of the most studied yet unresolved, issues in financial economics. Prior theoretical 

and empirical research has suggested several explanations of the dividend puzzle that are 

rooted mainly in the agency, asymmetric information, "bird in the hand", and pecking 

order theories. The main intuition behind the analysis is that dividend policy may be 

determined not only by an objective assessment of the severity of agency and asymmetric 

information problems within a firm but also by managements’ and investors' subjective 

perceptions of these problems, which hinge on their national. Using Schwartz's national 

culture dimensions, conservatism, and mastery, the study finds that conservatism is 

positively related and mastery negatively related to dividend payouts for a sample of 

27,462 firm-years from 21 countries between 1995 and 2007.15 

 
15 The study uses two primary constructs for dividend payouts: (1) dividend/net sales ratio; and (2) 

dividend/book value assets ratio. These proxies capture the extent to which cash is extracted from a firm. 
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2.3.1.4 Corporate cash holdings 

Chen et al. (2015a) examine whether cultural dimensions explain the variation in 

corporate cash holdings around the world as well as within the US, using data for 27,801 

non-financial firms across 41 countries for the period 1989–2009. The study uses proxies 

national culture—individualism index and uncertainty-avoidance index—from Hofstede 

(1980), while cash ratio is cash and cash equivalents divided by total assets. The study 

establishes four major findings. First, in an international setting, corporate cash holdings 

are negatively associated with individualism and positively associated with uncertainty-

avoidance. Second, individualism and uncertainty-avoidance influence the precautionary 

motive for holding cash. Third, firms in individualistic states in the US hold less cash 

than firms in collectivistic states. Fourth, they show that individualism is positively 

related to the firm’s capital expenditures, acquisitions, and repurchases while uncertainty 

avoidance is negatively related. Overall, the findings support the notion that the cultural 

differences in markets around the world and within the US affect corporate financial 

decisions. 

2.3.1.5 Other outcomes 

There is a growing awareness that culture is an important factor that affects many actions 

and outcomes observed in finance. For instance, prior studies build on recent research 

studying the influence of national culture on firm outcomes, such as corporate takeover 

decision (Frijns et al., 2013), mergers and acquisitions (Ahern et al., 2015a), and firm 

performance (Boubakri et al., 2017). 

Frijns et al. (2013) examine the role of national culture in corporate takeover decisions 

by arguing that managerial risk tolerance (a combination of risk aversion and risk 

perception), at the national level, is a cultural trait and affects the expected net synergies 

CEOs require. Specifically, the study investigates the issue of how risk tolerance, as a 

cultural trait, affects the corporate takeover decision at a country level using a national 
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measure of risk tolerance, Hofstede’s (1980, 2001) uncertainty avoidance score. The final 

sample consists of 25,750 acquisitions made by 7,681 firms from 39 countries during the 

period from January 1990 to August 2008. The study empirically shows that CEOs of 

firms located in countries with lower levels of risk tolerance, measured by Hofstede’s 

(1980, 2001) uncertainty avoidance score, require higher premiums on takeovers, and 

shows that uncertainty avoidance plays a greater role in relatively large takeovers. From 

additional testing, the study finds that CEOs from high uncertainty avoiding nations 

engage less in cross-border/cross-industry takeovers, suggesting that uncertainty 

avoidance captures more the CEO’s risk perception than his/her risk aversion. The 

findings imply that uncertainty avoidance plays a role in takeover decisions and either 

captures the degree of risk aversion, cross-cultural differences in risk perception, or both. 

Ahern et al. (2015a) investigate the role of national cultural values on the pattern of cross-

border merger activity and the gains they create. The study uses a sample of 20,893 cross-

border mergers from 52 different countries over 1991–2008. As not all beliefs and values 

would be expected to affect economic decisions, the study employs three key dimensions 

of cultural values (i.e., trust, hierarchy, and individualism) from the World Values Survey 

to measure national culture. The study finds a strong negative relationship between 

cultural distance and the volume of cross-border merger activity between the two 

countries. In particular, the greater is the cross-country difference between the values of 

trust, hierarchy, and individualism; the smaller is the cross-border merger volume. 

Similarly, less cultural distance leads to higher combined announcement returns in cross-

border mergers. The findings are robust to year and country-level fixed effects, time-

varying country-pair, and deal-level variables, as well as instrumental variables for 

cultural differences based on genetic and somatic differences. 

Boubakri et al. (2017) examine whether the prevailing national culture has been material 

in determining bank performance during the recent financial crisis in 2007–2009. The 
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study focuses on three particular national culture dimensions of Hofstede (2001): 

uncertainty avoidance, individualism vs. collectivism, and power distance, and measures 

bank performance using return on equity (ROE) and net interest margin (NIM). The study 

argues that banks from high uncertainty avoidance and power distance societies 

performed relatively better during the recent financial crisis, while banks in 

individualistic (collectivist) societies are likely to perform worse (better) during the crisis. 

Using an international sample of 3,438 banks from 48 countries, the study finds support 

for the main conjectures. Specifically, the study establishes that uncertainty avoidance, 

collectivism, and power distance have a first-order impact on bank performance during 

the crisis. The results are robust to a battery of additional checks, including additional 

variables, alternative samples, and correcting for potential endogeneity. 

2.3.2 National culture, investors’ preferences, and firms’ policies 

Investors’ views and preferences related to national culture and firm decisions are 

therefore catered to investors’ preferences (Chen et al., 2015a). This section provides a 

detailed review of the studies by Chui et al. (2010), Kumar, Page, and Spalt (2011), and 

Shu, Sulaeman, and Yeung (2012). 

In a study that considers the role of the highlighted aspect of culture’s impact on portfolio 

decisions, Chui et al. (2010) demonstrate how cultural differences influence the returns 

of momentum strategies. Especially, the study examines whether momentum profits—

the observation that stocks that perform the best in the recent past continue to perform 

well in the future—are greater in those countries where investors are likely to exhibit the 

psychological biases discussed in the behavioral finance literature. The study measures 

cross-country cultural differences with an individualism index developed by Hofstede 

(2001), which is related to overconfidence and self-attribution bias. Using international 

data from 41 countries, the study finds that individualism is positively associated with 

trading volume and volatility, as well as momentum profits. Markedly, the study shows 
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that people in individualistic cultures are more likely to exhibit overconfidence and self-

attribution bias. Also, the study documents that the momentum effect is substantially 

stronger in countries with a higher index of individualism. 

Prior research shows that religion–induced gambling preferences influence the portfolio 

decisions of institutional investors. On this view, Kumar et al. (2011) examine whether 

geographic variation in religion-induced gambling norms affects aggregate market 

outcomes in the US. In particular, the predominant local religion could influence local 

cultural values and norms and consequently affect the financial and economic decisions 

of individuals located in that region, even if they do not personally adhere to the dominant 

local faith. The study conjectures that gambling propensity would be stronger in regions 

with higher concentrations of Catholics relative to Protestants. Using three main religion 

variables (i.e., religiosity of the county defined as the total number of religious adherents 

in the county as a proportion of the total population in the county; the proportion of 

Catholics in a county; and the proportion of Protestants in a county), the study defines the 

Catholic-Protestant ratio as a proxy for gambling propensity. The study finds that in 

regions with higher Catholic-Protestant ratios, investors exhibit a stronger propensity to 

hold lottery-type stocks, broad-based employee stock option plans are more popular, the 

initial day return following an initial public offering is higher, and the magnitude of the 

negative lottery-stock premium is larger. Collectively, these results indicate that religious 

beliefs impact investors’ portfolio choices and stock returns. 

In a similar vein, Shu et al. (2012) study the effects of local religious beliefs on mutual 

fund risk-taking behaviors. As religious beliefs are associated with the risk attitudes of 

individuals, the study focuses on risk-taking behaviors. In particular, Catholics exhibit 

less aversion to speculative risk than the average population, but Protestants tend to be 

more averse to speculative risk. If mutual fund behaviors are in conformity with local 

culture, the study expects mutual fund risk-taking behaviors to varying with local 
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religious beliefs and predicts that Protestant (Catholic) beliefs are negatively (positively) 

associated with fund return volatilities and the intensities of specific risk-taking 

behaviors. The study constructs the Protestant Ratio (Catholic Ratio, Total Religiosity 

Ratio) of a county by summing the numbers of adherents of Protestant denominations 

(Catholic denominations, all religious denominations) within the county, and dividing it 

by the total population of the county. Using a large sample of 1,621 unique growth and 

aggressive growth equity mutual funds over 21 years from 1988 to 2008, the study reports 

that funds located in low-Protestant or high-Catholic areas exhibit significantly higher 

fund return volatilities. Also, the study documents that local religious beliefs have 

significant influences on mutual fund behaviors: higher portfolio concentrations, greater 

portfolio turnover, more aggressive interim trading, and stronger “tournament” risk-

taking. 

2.3.3 Research gaps in the literature for Empirical study 3 

A growing body of literature documents country-specific evidence on a number of firm-

level determinants of default risk. Those are, for example, stock market liquidity 

(Brogaard et al., 2017), debt maturity and asymmetric information (Goyal & Wang, 

2013), equity returns (Garlappi et al., 2006), and other governance characteristics (e.g., 

Schultz et al., 2017), among others. However, a fundamental factor surprisingly ignored 

by the existing literature in explaining default risk from a psychological perspective is 

national culture, which influences business and financial decisions through beliefs or 

values and shapes managers’ perceptions in corporate settings (e.g., Aggarwal et al., 

2016; An et al., 2018; Shao et al., 2013). Most of the prior studies on cross-cultural 

finance find evidence that national culture matters for economic development, economic 

outcomes, and corporate events, more specifically—economic performance (Guiso et al., 

2006), corporate financing decisions (e.g., Chui et al., 2002; El Ghoul et al., 2017), 

investment decisions (Shao et al., 2013), dividend decisions (Shao et al., 2010), stock 
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price behaviours (Chui et al., 2010; Eun et al., 2015), and crash risk (An et al., 2018). I 

attempt to fill this knowledge gap in the literature by investigating the role of national 

culture—individualism—that helps explain international differences in firm default risk. 

2.4 Summary  

To identify the research gaps in the literature, this chapter first provides a review of 

relevant literature in detail for each of the studies (Empirical study 1; Empirical study 2; 

and Empirical study 3) and presents the research gaps. Specifically, Empirical study 1 

primarily reviews two strands of the extant literature on the effect of stock liquidity on 

default risk—the macro-economic determinants of credit risk and prior evidence on the 

relationship between stock liquidity and default risk. Empirical study 2 elaborates the 

relevant studies that examine: (1) the relationship among corporate governance, risk-

taking and default risk; and (2) the relationship between gender diversity and risk-taking, 

along with the overview of gender diversity. In Empirical study 3, the first strand explores 

how managers’ views and preferences are affected by national culture, while the second 

strand focuses on how investors’ views and preferences are related to the culture. The two 

views—managers’ preferences and investors’ preferences—are equally important for 

studies of culture’s impact on economic outcomes. However, the first view is more 

appropriate for the current study, as it centers on corporate events, as default risk. 

 



70 

CHAPTER 3 Stock liquidity and default risk around the world 

(Empirical Study 1) 

This chapter includes a co-authored paper.16 The bibliographic details of the co-authored 

paper, including all authors, are: 

“Nadarajah, S., Duong, H. N., Ali, S., Liu, B., & Huang, A. (2019). Stock liquidity and 

default risk around the world. With R&R in Journal of Financial Markets”. (A* in 

ABDC-ranked journal) 

My contributions to the paper involved: 

“Generation of research idea through extensive literature review; development of the 

theoretical framework and hypotheses; identification of the research models and relevant 

data; the data collection and organization into a usable format; STATA programming 

and analysis of the results; interpretation and discussion of the results; and the write-up 

of the complete paper” 

Signed:    (Date): 10 October 2019 

Sivathaasan NADARAJAH 

Countersigned:   (Date): 10 October 2019 

Corresponding author of paper: Sivathaasan NADARAJAH 

Countersigned:   (Date): 10 October 2019 

Supervisor: Benjamin Liu 

Countersigned:   (Date): 10 October 2019 

Supervisor: Allen Huang 

16 I thank Shams Pathan, Bin Li, Andrew Worthington, Suman Neupane, Eduardo Roca, Robert Bianchi, 

Kulunu Vithanage, Yiming Yang, Giovanni Petrella, and participants at the 2017 Griffith University Brown 

Bag 2 on Corporate Governance and Financial Markets (CGFM, Brisbane, Australia), the 2017 Griffith 

University Accounting Doctoral Symposium (Brisbane, Australia), the 2018 Financial Markets and 

Corporate Governance Conference (FMCG, Melbourne, Australia), and the European Financial 

Management Association 2018 Annual Conference (EFMA, Milan, Italy) for the valuable comments and 

suggestions. I am also thankful to the Risk Management Institute at the National University of Singapore 
for providing the dataset on default risk. I am also is grateful to the GGRS Conference Travel Grant offered 

by Griffith University. 



71 

 

Abstract 

We document a negative effect of stock liquidity on default risk for a sample of 46 

countries. To identify the causal effect, we use the introduction of the Directive on 

Markets in Financial Instruments (MiFID) as an exogenous shock to liquidity and find 

robust results. The effect of liquidity on default risk is more pronounced in countries with 

poorer investor protection and information environments. Further, this effect is attenuated 

(strengthened) for firms with greater information efficiency (blockholder ownership). 

Overall, our findings highlight the importance of stock liquidity in affecting default risk 

in international markets with the role of regulatory settings. 

 

Highlights  

• We document a negative effect of stock liquidity on default risk in international markets. 

• The negative effect is more pronounced in countries with poorer investor protection and 

information environments.  

• The effect of stock liquidity on default risk is more pronounced for firms with lower 

analyst coverage and greater blockholder ownership. 

• Default risk is lower following the introduction of the Directive on Markets in Financial 

Instruments (MiFID)—an exogenous shock to liquidity. 
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3.1 Introduction 

Corporate defaults around the world remain high: in some parts of the world, they are 

higher now than during the global financial crisis (GFC).17 The devastating effects of 

corporate default on the stakeholders (e.g., creditors, shareholders, customers, employees, 

and regulators) are well known.18 In general, a firm defaults when it fails to make 

contractual payments to debt holders (Valta, 2016). In a liquid stock market, a firm can 

easily sell its stock (i.e., more equity issuance) to service debt without the stock price 

being much affected, whereas, in a less liquid market, equity issuance becomes more 

costly because an increase in the supply of stock has a greater price impact (Hanselaar et 

al., 2018). Hence, higher stock liquidity improves price efficiency (Chordia et al., 2008), 

leading to better managerial decision marking (Bakke & Whited, 2010; Chen et al., 2007; 

Luo, 2005). Stock liquidity also facilitates corporate governance by blockholders via 

intervention (Maug, 1998; Norli et al., 2015) or threats of exit (Admati & Pfleiderer, 

2009; Edmans, 2009; Edmans & Manso, 2011), which leads to better corporate 

management and reduction in default risk. Prior studies, therefore, provide a strong 

theoretical underpinning for the effect of stock liquidity on default risk. 

The existing empirical evidence in relation to the effect of stock liquidity on default risk 

largely focusses on the US firms. Brogaard et al. (2017) document a negative effect of 

stock liquidity on default risk in the US market. They further establish that enhanced 

liquidity decreases default risk via improving stock price informational efficiency and 

 
17 For instance, Western European countries recorded 174,891 failure cases in 2015, compared to 149,675 

cases in 2008. As of 2015/16, the number of corporate insolvencies reported increased in several countries 

(percent)—Bulgaria (5), France (0.9), Portugal (7.6), Russia (0.8), Serbia (0.5), and Switzerland (3.9)—

whereas other countries recorded decreases (percent)—Belgium (9.1), Denmark (0.5), the UK (9.7), and 

the US (13.6)—compared to the previous year (The Creditreform Economic Research Unit, 2010 & 2015).  
18 For example, defaults can disrupt productivity through supply chain interruptions; destroy some or all of 

the value of investment the shareholders have made; lead to a loss of customers, creditors, and suppliers; 

and harm employee well-being, including loss of jobs, reputation, income and non-pecuniary benefits (e.g., 

Brogaard et al., 2017; Xu & Zhang, 2009). 
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facilitating corporate governance by blockholders. However, generalising the findings of 

Brogaard et al. (2017) to all countries may not be plausible for at least two reasons. First, 

compared to the US stock market, information asymmetry in the emerging economies is 

more severe. For instance, firms in emerging markets exhibit significantly higher spreads 

and volatility compared to those in developed markets (e.g., Lesmond, 2005). Bacidore 

and Sofianos (2002) show that non-US stocks have wider spreads, less depth, and greater 

transitory volatility than the US stocks because of higher information asymmetry and 

increased adverse selection risk. Equity issuance becomes more expensive for firms 

where information asymmetry is more severe (Hanselaar et al., 2018). Second, there are 

differences in corporate governance systems across countries and, for instance, early 

international research on corporate governance observes significant differences in 

ownership and board structures even across developed economies, such as German, 

Japan, and the UK (Denis & McConnell, 2003). In emerging markets, institutional 

support for standard corporate governance is relatively lower (Peng, 2003, 2004; Young 

et al., 2008). Given the large variations in information asymmetry and governance across 

countries, the effect of stock liquidity on default risk in international markets and how it 

varies depending on country-level regulatory settings is, therefore, an empirical question. 

We address this knowledge gap in the literature by providing international evidence on 

the effect of stock liquidity on default risk.  

We investigate the effect of stock liquidity on default risk at the firm level using a sample 

of 41,683 firm-year observations for 4,381 non-financial firms across 46 countries during 

the period 2004–2015. To measure stock liquidity, we use the Amihud illiquidity estimate 

[Inv_Ln (AMIHUD)], the quoted spread [Inv_Ln (QSPREAD)], and the turnover-

adjusted zero daily volumes [Inv_Ln (TAZD)].19 To capture default risk, we use the 

 
19 We use the inverse of liquidity proxies [Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD)] 

to indicate a higher stock liquidity. 
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Merton’s distance to default (DTD), which is inversely related to default risk. We 

document a negative effect of stock liquidity on default risk, suggesting that firms with 

liquid stocks significantly reduce default risk in international markets. The effect is 

economically meaningful: one standard deviation increase in liquidity measured by 

Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD) increases DTD by 

19.78%, 28.77%, and 19.61%, respectively, suggesting a reduction in default risk. Such 

an effect is stronger, relative to the US market, whereas Brogaard et al. (2017) show that 

one standard deviation increase in liquidity measured by Amihud illiquidity ratio is 

associated with a drop of expected default frequency by16.39% relative to the sample 

mean. 

Our baseline regression results may be subject to potential endogeneity concern because: 

(1) stock liquidity is likely to be endogenous in line with the view that bid-ask spreads 

can widen as a firm reaches default (Brogaard et al., 2017); and (2) omitted variables that 

simultaneously drive both liquidity and default risk could bias our main results. To 

address these concerns, following Cumming et al. (2011), we utilize the introduction of 

the MiFID, a major legislative change in the European Union’s Financial Services Action 

Plan (FSAP) effective on November 2007, as an exogenous shock to liquidity in European 

countries. Cumming et al. (2011) show that firms experience a substantial increase in 

stock liquidity after the MiFID. The change in this legislation is likely to be exogenous 

to firms’ strategies and decisions, and thus unlikely to directly drive the firm default risk. 

Using a difference-in-differences (DiD) analysis, we find a significant decrease in default 

risk following the year of the MiFID. To further rule out the reverse causality, we follow 

a method similar to that of  Fang et al. (2009) and compare the change in liquidity around 

the MiFID as an instrument for liquidity. Our additional analysis reveals that default risk 

is lower following the introduction of the MiFID. The entirety of these results confirms 

the causal effect of stock liquidity on default risk. 
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After documenting robust evidence on the inverse effect of stock liquidity on default risk, 

we examine the extent to which this effect is moderated by the varying levels of investor 

protection and information environments across countries. These country-level control 

mechanisms serve as a remedy to solve agency problems in modern corporations (Jensen, 

1993). Consequently, firms can lower the agency costs in countries where investors are 

better protected against expropriation by insiders, and information environments are well 

established. Thus, we argue that if the effect of stock liquidity leads to lower default risk 

via the effect of liquidity in improving informational efficiency and corporate 

governance, the role of stock liquidity on default risk should be more pronounced in 

countries with weaker investor protection and information environments. To test this 

prediction, we employ two measures of investor protection, such as common-law versus 

civil-law traditions, and anti-director rights, as well as two proxies of information 

environments, such as credit information index and accounting standards.20 Consistent 

with our prediction, we find that the effect of stock liquidity on default risk is stronger for 

firms from civil-law countries and from countries with a lower score of anti-director 

rights. Similarly, this effect is more salient for firms in countries with a lower score of 

credit information index and accounting standards. These novel findings enrich our 

understanding of the influence of stock liquidity on default risk and explore how this 

effect varies across different country-level regulatory settings. 

We further examine whether the firm-level informational efficiency and governance 

monitoring weaken or strengthen the relation between stock liquidity and default risk. We 

argue that if stock liquidity reduces default risk because it enhances informational 

efficiency, the effect of stock liquidity on default risk should be weaker for firms with a 

 
20 We gather data for common-law vs. civil-law regimes from Djankov et al. (2007) and La Porta et al. 

(1998); anti-director rights from Djankov et al. (2008b); credit information index from Djankov et al. (2007) 

and World Bank; and accounting standards from La Porta et al. (1998). 
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higher level of informational efficiency. If the effect of stock liquidity on default risk 

arises from the role of liquidity in facilitating blockholder governance, we should expect 

the relation between stock liquidity and default risk to be more pronounced among firms 

with greater blockholder ownership. Following prior studies, we use analyst coverage and 

institutional blockholders ownership as proxies for firm-level information environment 

and governance, respectively (Chang, Chen, & Zolotoy, 2017; Chen & Lin, 2017; 

Hanselaar et al., 2018; Kale & Loon, 2011; Roosenboom, Schlingemann, & Vasconcelos, 

2014). We find that the effect of stock liquidity on default risk is attenuated for firms with 

greater analyst coverage, whereas it is strengthened for firms with greater institutional 

blockholders ownership. 

Our contributions to the literature are twofold. First, we contribute to the stream of 

research that explores the determinants of firm default risk. The recent strand of literature, 

in explaining default risk, provides country-specific evidence, mainly for the US, for 

example, stock market liquidity (Brogaard et al., 2017), incentive structure (Bennett et 

al., 2015), innovation performance (Hsu et al., 2015), debt maturity choice (Goyal & 

Wang, 2013), stock market return and volatility (Giesecke et al., 2011), equity returns 

(Garlappi et al., 2006), and other governance characteristics. We extend this strand of 

literature by highlighting the implications of stock liquidity for default risk and shedding 

light on the relation between stock liquidity and default risk in a global setting with 46 

countries.  

Second, the last decade has witnessed a significant increase in academic research devoted 

to the exploration of possible links between stock liquidity and various corporate 

outcomes. For instance, prior literature shows that stock liquidity enhances shareholders’ 

monitoring over firm management and mitigates extreme tax avoidance (Chen et al., 

2019), increases insiders' incentive to pay out more dividends (Jiang et al., 2017), 

discourages managerial short-termism (Chen et al., 2015b), causes reduction in future 
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innovation (Fang et al., 2014), encourages firms to prefer equity financing over debt 

financing (Lipson & Mortal, 2009), improves firm value (Fang et al., 2009), and reduces 

default risk (Brogaard et al., 2017). Prior research studying the effect of stock liquidity 

on firm outcomes is largely silent in the context of international markets and thus, there 

is a lack of understanding on how regulatory settings attenuate or strengthen the effect of 

stock liquidity.  Our study builds on this strand of literature and provides evidence for 

this in the context of default risk by showing for the first time that the inverse effect of 

stock liquidity on default risk is more pronounced in countries with poorer investor 

protection and information environments. 

The remainder of the study proceeds as follows. Section 3.2 provides an overview of the 

theoretical background and hypotheses. Section 3.3 describes the data and measures of 

variables we use in the study. Section 3.4 discusses the baseline results on the effect of 

stock liquidity on default risk. Sections 3.5 and 3.6 explore the roles of country-level 

regulatory settings, and firm-level informational efficiency and governance monitoring, 

respectively. Section 3.7 presents the robustness tests. Section 3.8 concludes.  

3.2 Literature review and hypotheses development 

3.2.1 The role of stock liquidity on default risk  

Market microstructure literature provides ample evidence on the importance of stock 

liquidity for the costs of raising equity finance (e.g., Amihud & Mendelson, 1986; Butler, 

Grullon, & Weston, 2005; Stoll & Whaley, 1983). However, the liquidity of a firm’s 

equity becomes a major concern in determining a firm’s survivability, especially when 

such a firm struggles with insolvency problems resulting from a lack of internal funding 

liquidity and sources (i.e., firms funding liquidity). Typically, a firm defaults when it is 

unable to make contractual payments to debt holders (Valta, 2016). The likelihood of firm 

default depends on whether the future cash flows of the firm are sufficient to cover both 

its debt service costs (interest payments) and its principal amount. In such a situation, 
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stock liquidity can mitigate default risk by increasing the ability of a firm to raise external 

finance in repaying the debt at the time of need.  

Furthermore, the existing study argues the role of informational efficiency and 

blockholder governance on the relation between stock liquidity and default risk (Brogaard 

et al., 2017). Firm-level information environment mitigates the problem of information 

asymmetry between managers and investors. Managers use the information in stock 

prices as a guide for making decisions and corporate investments (Bakke & Whited, 2010; 

Chen et al., 2007; Luo, 2005), which, in turn, affects a firm’s future cash flow and its 

ability to meet its debt obligation (Brogaard et al., 2017). Subrahmanyam and Titman 

(2001) provide evidence that informational efficiency is higher in countries where higher 

liquidity induces more informed trading. Prior studies further show that liquidity 

facilitates governance by blockholders via intervention (Maug, 1998; Norli et al., 2015) 

or threat of exit (Admati & Pfleiderer, 2009; Edmans, 2009; Edmans & Manso, 2011). In 

a corporate setting, good corporate governance disciplines managers by engaging them 

in value-enhancing investments and guards against opportunistic management behaviour, 

leading to lower default risk (Brogaard et al., 2017). 

To summarize, existing literature shows that default risk decreases with an increase in 

stock liquidity in the US (Brogaard et al., 2017). Given this evidence, a negative relation 

between stock liquidity and default risk is plausible, suggesting that firms with more 

liquid stocks reduce default risk. Thus, our baseline hypothesis is: 

Hypothesis 1 (H1): Firms with higher stock liquidity experience lower default risk across 

countries. 

3.2.2 The role of country regulatory settings 

A country’s regulatory settings—defined broadly as legal, political, and information 

environments (Eleswarapu & Venkataraman, 2006)—substantially differ from one 
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country to another. Investor protection against expropriation by insiders differs greatly 

across countries (La Porta, Lopez-de-Silanes, Shleifer, & Vishny, 1997). For instance, in 

countries where investors are better protected, there is less fear of expropriation by 

insiders (Burkart, Panunzi, & Shleifer, 2003; John et al., 2008). In contrast, managers in 

countries with low investor protection are often dominant insiders and may invest their 

wealth more than outside shareholders desire (John et al., 2008). Countries where legal 

rules originate in the common-law tradition protect shareholders the most against 

expropriation by insiders as compared to the civil law tradition (La Porta et al., 1998; La 

Porta et al., 1997). To protect minority shareholders, anti-director rights make legal 

claims against the directors. These measures are higher (lower) in common law (civil law) 

countries (La Porta et al., 1997). Building from the law and finance literature, we argue 

that firms operating in countries with strong investor protection curtail insider 

expropriation of shareholder wealth and thus, are more likely to reduce the agency risk 

faced by shareholders, resulting in higher expected value of cash flows to the firms. 

Therefore, we expect that if the effect of stock liquidity leads to lower default risk via the 

effect of liquidity in improving corporate governance, the effect of stock liquidity on 

default risk will be more (less) pronounced in countries with weaker (better) investor 

protection. As such, we develop the following hypothesis: 

Hypothesis 2 (H2): The effect of stock liquidity on default risk is stronger in countries 

with weaker investor protection. 

A country’s information environment, including the quality disclosure of financial 

statements, is important because it matters for lending or external funding and helps credit 

markets to function effectively (Djankov et al., 2007). Credit markets and lenders often 

exchange borrowers’ black (i.e., past defaults) and white (i.e., overall debt exposure, 

family and job history, criminal records) information either directly or indirectly, via 

information-sharing agencies, such as central banks and credit bureaus (Padilla & Pagano, 
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2000). Firms operating in countries where lenders are able to know more about borrowers, 

including their credit history, viable projects, and default information, improve the pool 

of borrowers, thereby reducing the probability of default (Pagano & Jappelli, 1993). In 

addition, a country’s accounting standards should provide quality disclosure to outsiders, 

including investors, because accounting plays a potentially crucial role in corporate 

governance (La Porta et al., 1998). Prior research makes it evident that countries with 

higher levels of transparency mitigate information risk in the capital markets (Eleswarapu 

& Venkataraman, 2006). Other evidence shows that the information asymmetry between 

inside and outside investors is lower in countries where financial statements are disclosed 

as said by a country’s accounting standards (Eleswarapu & Venkataraman, 2006; Healy 

& Palepu, 2001). Accordingly, in countries where the information environment is 

transparent, information asymmetry between insiders and outsiders is lower, leading to 

lower firm default risk. Therefore, if firms with liquid stocks have lower default risk due 

to the effect of liquidity in improving informational efficiency, we should expect the 

effect of stock liquidity on default risk to be more (less) pronounced in countries with 

poorer (greater) information environments. Thus, our hypothesis is: 

Hypothesis 3 (H3): The effect of stock liquidity on default risk is more pronounced in 

countries with a poorer information environment. 

3.2.3 The role of firm-level information efficiency and governance  

Prior studies highlight that managers use the information in stock prices as a guide for 

making decisions and corporate investments (Bakke & Whited, 2010; Chen et al., 2007; 

Luo, 2005), which, in turn, affects a firm’s future cash flow and its ability to meet its debt 

obligation (Brogaard et al., 2017). Subrahmanyam and Titman (2001) provide evidence 

that informational efficiency is higher in countries where higher liquidity induces more 

informed trading. Following these insights, we argue that stock liquidity has a negative 

effect on default risk because liquidity enhances price efficiency. Therefore, we should 
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observe the stronger effect of stock liquidity on default risk for firms with a lower level 

of information efficiency (i.e., higher information asymmetry problems). Following prior 

studies (e.g., Chen & Lin, 2017; Kale & Loon, 2011), we use analyst coverage—a proxy 

for firm-level information environment, which is inversely related to information 

asymmetry because more information is produced as the number of analysts increases 

(Chang, Dasgupta, & Hilary, 2006). Similarly, the role of firm-level governance is to 

discipline managers by engaging them in value-enhancing investments and guards against 

opportunistic management behaviour, leading to lower default probability (Brogaard et 

al., 2017). Prior studies show that liquidity facilitates governance by enhancing the 

intervention and threat of exit by blockholders (Admati & Pfleiderer, 2009; Edmans, 

2009; Edmans, Fang, & Zur, 2013; Edmans & Manso, 2011). Thus, if enhanced liquidity 

reduces default risk via facilitating corporate governance by blockholders, the effect will 

be stronger among those firms that are subject to greater blockholder ownership. As such, 

we develop the fourth hypothesis: 

Hypothesis 4 (H4): The relation between stock liquidity and default risk is stronger in 

firms with lower analyst coverage and higher blockholder ownership. 

3.3 Data, sample, variable definitions, and summary statistics 

3.3.1 Data sources and sample  

Our sample covers 46 countries over the 2004–2015 period. The raw data for constructing 

the measures of stock liquidity (e.g., ask price, bid price, volume, open price, last price, 

high price, and low price) are from the Bloomberg database. Bloomberg receives real-

time bid-ask quotes and transaction data for stocks traded on global markets through a 

live feed directly from the exchanges (Brockman et al., 2009). To measure default risk, 

we obtain a market-based proxy (i.e., the distance to default) from the Credit Research 
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Initiative (CRI) database.21 The rest of the firm financial information comes from the 

merged Bloomberg and Osiris databases. For country-level variables, we rely on data 

sources from the World Bank and several existing studies (e.g., Djankov et al., 2008b; 

Djankov et al., 2007; La Porta et al., 1998). As part of the sampling criteria, we exclude 

financial firms from the analysis in line with prior studies (Brogaard et al., 2017), and 

require all firm-year observations in the sample with non-missing data for the firm- and 

country-level variables. Following existing cross-country studies (e.g., Cho, El Ghoul, 

Guedhami, & Suh, 2014), we also require the sample countries with at least 10 valid firm-

year observations. We winsorize all continuous variables at the first and 99th percentiles 

in our sample. The final sample consists of an unbalanced panel, resulting in 41,683 firm-

year observations across 4,381 non-financial firms. 

3.3.2 Variable definitions  

Table 3.1 summarises the definitions and sources of all variables used in the analysis, 

including those used in the additional and robustness checks. 

3.3.2.1 Measuring stock liquidity 

To quantify stock liquidity, we use three measures by adopting the three key dimensions, 

such as the price impact of trade, trading cost, and immediacy. The first, a reliable 

measure of price impact (Goyenko, Holden, & Trzcinka, 2009; Hasbrouck, 2009), is 

Amihud’s (2002) illiquidity estimate (AMIHUD), defined as the average of the ratio of 

the daily absolute stock return to the trading volume on that day. 

AMIHUDi,j,c,t =
1

Di,j,t

∑ |Ri,j,c,t,d|
Di,j,c,t

d=1

VOLDi,j,c,t,d
                                                                                 (3.1) 

 

 
21 The Risk Management Institute (RMI) of the National University of Singapore manages the CRI 

database.  
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where Ri,j,c,t,d indicates the absolute stock return of firm i of industry j of country c on 

day d of year t. VOLDi,j,c,t,d is the trading volume of firm i of industry j of country c on 

day d of year t and Di,j,c,t is the number of days with available data for firm i of industry 

j of country c in year t. Following the recent literature on stock market liquidity (Atawnah, 

Balachandran, Duong, & Podolski, 2018), we define the average of the daily Amihud 

illiquidity ratio multiplied by 105. Since this ratio is smaller (larger) for more (less) liquid 

stocks (Kale & Loon, 2011), we take the natural logarithm of Amihud illiquidity ratio and 

multiply by –1. Therefore, our first measure of stock market liquidity is the inverse of the 

natural logarithm of the annual Amihud’s (2002) illiquidity estimate [Inv_Ln 

(AMIHUD)]. 

The second is quoted spread (QSPREAD), defined as the average of the daily ratio 

between the closing ask-bid price and the mid-point price over a firm’s fiscal year (e.g., 

Atawnah et al., 2018; Lipson & Mortal, 2009).   

QSPREADi,j,c,t =
(Aski,j,c,t,d − Bidi,j,c,t,d)

MidPointPricei,j,c,t,d
                                                                           (3.2) 

where Aski,j,c,t,d and Bidi,j,c,t,d denote the closing ask and bid price for firm i of industry j 

of country c on day d of year t. MidPointPricei,j,c,t,d is the mean value of the closing Ask 

and Bid. As higher (lower) the quoted spread indicates, lower (higher) the stock market 

liquidity, to be consistent with the measure of illiquidity estimate, we take the natural 

logarithm of the annual quoted spread and multiply by –1, directing a positive relation 

between the stock market liquidity and the measure. Therefore, the second measure of 

stock market liquidity is the inverse of the natural logarithm of the annual quoted spread 

[Inv_Ln (QSPREAD)]. 

The third, a measure of liquidity for individual securities (Liu, 2006), is turnover-adjusted 

zero daily volumes (TAZD) that captures multiple dimensions of liquidity and places 

particular emphasis on trading speed. 
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TAZDi,j,c,t = [NoZVi,j,c,t +  
1 (turnoveri,j,c,t)⁄

Deflator
] X 

252

NoTDt
                                                (3.3) 

 

where NoZVi,j,c,t is the number of zero daily trading volumes for firm i industry j of 

country c in year t. Turnoveri,j,c,t is the stock turnover for firm i industry j of country c 

in year t obtained from the sum of daily shares traded per year to the number of shares 

outstanding. NoTDt is the total number of trading days in year t and the deflator is set to 

480,000. Multiplication by the factor 
252

NoTDt
 standardises the number of trading days in a 

year as 252. Consistent with the earlier two measures, we compute the natural logarithm 

of the annual turnover-adjusted zero daily volumes and multiply by –1 to ensure that the 

higher values of this measure indicate higher stock liquidity. Therefore, our third measure 

of stock liquidity is the inverse of the natural logarithm of TAZD [Inv_Ln (TAZD)].  

3.3.2.2 Measuring default risk 

Default prediction has a long history, with literature going back to Beaver (1968) and 

Altman (1968). To measure default risk, we employ the Merton’s (1974) distance to 

default (DTD), because this approach remains the most widely used market-based credit 

risk metric and performs better than accounting-based approaches for the estimation of 

default risk (Bharath & Shumway, 2008; Das et al., 2009; Hillegeist et al., 2004).22 The 

Merton’s (1974) structural models use option pricing methods to compute a probability 

of default from the level and volatility of market value of assets (Duffie & Singleton, 

1999; Jarrow & Turnbull, 1995), with a strike price equal to the face value of the firm’s 

liabilities (Bharath & Shumway, 2008). The larger the positive distance between firm 

value and firm liabilities, the lower the probability of default. In other words, the higher 

 
22 Accounting-based measures of risk are problematic in that the information they contain is backward-
looking and accounting measures do not account for the volatility of a firm’s assets, which is considered an 

important factor affecting default risk (Goyal & Wang, 2013). 
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the value of the distance to default, the lower the default risk, i.e., more firm stability. The 

RMI-CRI database produces the historical time series of individual distance to default on 

a monthly frequency using a concept originating from the structural credit risk model of 

Merton (1974). For methodological details on estimating the distance to default, see, for 

example, Bharath and Shumway (2008) and Duan, Sun, and Wang (2012). 

3.3.2.3 Measuring control variables 

Following the extant literature (e.g., Brogaard et al., 2017; Goyal & Wang, 2013), we 

control for the following set of variables: Stock return volatility, defined as annualized 

stock return volatility computed as the standard deviation of stock daily returns; 

Profitability, defined as the earnings before interest and tax to total assets; Leverage, 

defined as the ratio of long-term debt to total assets; Firm size, defined as the natural log 

of total assets; MTB, defined as the market to book value; and Tangibility, defined as the 

ratio of net property, plant, and equipment to total assets. Following Hsu et al. (2015), we 

include R&D/Assets, defined as the ratio of research and development expenses to total 

assets; and R&D missing, defined as a dummy variable that equals one if research and 

development expenses are not reported, and zero otherwise. Additionally, we also control 

for Asset liquidity, defined as the ratio of current assets to current liabilities; and Firm 

age, defined as the natural log of a number of years since the firm's listing. We lag all our 

explanatory and control variables by one year relative to the dependent variable. 
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Table 3.1: Variables, definitions, and sources 

Variable Description Source 

Stock liquidity 
  

Amihud illiquidity 

estimate 
[Inv_Ln (AMIHUD)] 

The natural log of the annual Amihud illiquidity ratio, 

measured over a firm’s fiscal year multiplied by –1. 
The daily Amihud illiquidity ratio is the average of 

the ratio of the daily absolute stock return to the 

trading volume on that day multiplied by 105. The 

annual Amihud illiquidity ratio is the average of the 
daily Amihud illiquidity ratio. 

Bloomberg 

Quoted spread  

[Inv_Ln (QSPREAD)] 

The natural log of the annual quoted spread, measured 

over a firm’s fiscal year multiplied by –1. The quoted 
spread is the average of the daily ratio between the 

closing ask-bid price and the mid-point price. The 

annual quoted spread is the average of the daily 
quoted spread. 

Bloomberg 

Turnover-adjusted 

zero daily volumes 

[Inv_Ln (TAZD)] 

The natural log of the annual turnover-adjusted zero 

daily volumes measured over a firm’s fiscal year 

multiplied by –1. 

Bloomberg 

Default risk 

Distance to default 

(DTD) 

The annual average of distance to default for gauging 

how far a limited-liability firm is away from default 
over a firm’s fiscal year. 

RMI-CRI, NUS 

Probability of default 

(PD) 

The annual average of the probability of default for 

measuring the likelihood of an obligor being unable 

to honor its financial obligations over a firm’s fiscal 
year. 

RMI-CRI, NUS 

Firm characteristics 
  

Stock return volatility The annualised stock return volatility computed over 
a firm’s fiscal year. 

Bloomberg 

Profitability The earnings before interest and tax to total assets 

computed over a firm’s fiscal year. 

Bloomberg 

Leverage The ratio of long-term debt to total assets computed 
over a firm’s fiscal year. 

Bloomberg 

Firm size The natural log of total assets computed over a firm’s 

fiscal year. 

Bloomberg 

Market-to-book ratio 

(MTB) 

The market to book value computed over a firm’s 

fiscal year. 

Bloomberg 

Asset liquidity The ratio of current assets to current liabilities 
computed over a firm’s fiscal year. 

Bloomberg 

Tangibility The ratio of net property, plant, and equipment to total 

assets computed over a firm’s fiscal year. 

Bloomberg 

Firm age The natural log of a number of years since the firm's 
listing computed over a firm’s fiscal year. 

Osiris 

R&D/Assets The ratio of research and development expenses to 

total assets computed over a firm’s fiscal year. 

Bloomberg 

R&D missing This variable equals one if research and development 

expenses are not reported, and zero otherwise. 

Bloomberg 

Analyst coverage The natural log of the total number of analysts 

following the firm during the year. 

Bloomberg 

Institutional 

blockholders 

Institutions that own more than 5% of a firm’s shares 

outstanding over a firm’s fiscal year. 

Bloomberg 

Country characteristics 
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Legal origin This variable equals one for countries with a 

common-law tradition and zero for countries with a 
civil-law tradition. 

Djankov et al. 

(2007), La Porta et 
al. (1998) 

Anti-director rights Anti-director rights equal to the sum of six sub-

indices at the country level that assess the possibility 

of proxy voting by mail, blocking shares before a 
shareholder meeting, cumulative voting, oppressed 

minority, preemptive rights, and the percentage of 

share capital required to call an extraordinary 
shareholder meeting. 

Djankov et al. 

(2008b) 

Credit information 

index 

This index measures rules and practices affecting the 

coverage, scope, and accessibility of credit 
information available through either a credit bureau 

or a credit registry. 

Doing Business, 

Djankov et al. 
(2007) 

Accounting standards An index constructed by examining and rating 

companies’ 1990 annual reports on their inclusion or 
omission of 90 items by CIFAR. 

La Porta et al. 

(1998) 

Time The estimated duration, in years, of the time to resolve 

the insolvency case of Mirage under the factual and 
procedural assumptions provided. Time measures the 

duration from the moment of Mirage's default to the 

point at which the fate of Mirage is determined: i.e., 

when Mirage is either sold as a going concern, sold 
piecemeal, or successfully reorganised. 

Djankov, Hart, 

McLiesh, and 
Shleifer (2008a) 

Cost The estimated cost of the insolvency proceeding for 

Mirage reported as a percentage of the value of the 
insolvency estate, borne by all parties. Costs include 

court/bankruptcy authority costs, attorney fees, 

bankruptcy administrator fees, accountant fees, 
notification and publication fees, assessor or 

inspector fees, asset storage and preservation costs, 

auctioneer fees, government levies, and other 

associated insolvency costs. 

Djankov et al. 

(2008a) 

Efficient insolvency 

outcome 

(Efficient insolvency) 
 

This variable equals one if the efficient insolvency 

outcome is achieved in the case of Mirage or zero 

otherwise. In version A, the efficient outcome applies 
if Mirage continues operating as a going concern both 

throughout and upon completion of the insolvency 

process. In version B, the efficient outcome applies if 
Mirage discontinues operations and is sold piecemeal. 

Djankov et al. 

(2008a) 

World Governance 

Indicators 

These indicators include six components including 

government effectiveness, rule of law, voice and 

accountability, political stability, regulatory quality, 
and control of corruption. 

Kaufmann, Kraay, 

and Mastruzzi 

(2012) 

GDP growth rate 

(GDP growth) 

The natural log of the annual GDP growth. World Development 

Indicators 
Annual inflation rate 

(Inflation) 
The percentage of the annual inflation rate. World Development 

Indicators 

Creditor rights index 

(Creditor rights) 

This index ranges from zero (weak creditor rights) to 

four (strong creditor rights), aggregating four 
different creditor rights including no automatic stay, 

secured creditor paid first, restrictions on 

reorganization and no management stay. 

Djankov et al. 

(2007), 
La Porta et al. 

(1998) 

 
Liquid assets The ratio of the value of liquid assets (easily 

converted to cash) to short term funding plus total 

deposits to control. 

Global Financial 

Development 
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3.3.3 Summary Statistics 

Panel A of Table 3.2 presents a within-country summary of mean values of our primary 

explanatory (i.e., stock liquidity) and dependent (i.e., default risk) variables, whereas 

Panel B shows the summary statistics (mean; standard deviation; and the three quartiles: 

p25, median, and p75) for the overall sample used in the bassline and additional analyses. 

Although our baseline analysis consists of 41,683 firm-year observations, our additional 

analyses end up with a reduced number of observations due to data unavailability. The 

averages of Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD) are 7.28, 

5.41, and 15.44, with wide variations across countries. Particularly, the mean values of 

Inv_Ln (AMIHUD) (i.e., 5.88) and Inv_Ln (QSPREAD) (i.e., 5.97) for the US are 

comparable to the values reported in Atawnah et al. (2018). Similarly, the mean value of 

DTD varies greatly around the world. Some economies, such as Japan, Argentina, Russia, 

Poland, and Croatia, among others, post a lower DTD compared with the sample mean 

value of 4.42 for DTD.  

A country’s regulatory settings vary significantly across countries. For instance, we 

observe that most of the countries in the sample follow civil-law tradition (i.e., 54.7%) 

while the rest adopts common-law tradition (i.e., 45.3%). The mean rating for the anti-

director rights is 3.74 with a range between one, for China, and five, for countries such 

as Brazil, Hong Kong, Singapore, and the UK, among others (from unreported country-

wise stats).23 Information sharing among lenders, measured by credit information index, 

has a mean of 4, suggesting the availability of more credit information from either a public 

registry or a private bureau to facilitate lending decisions. The full sample mean 

accounting quality measure is 66.8 with Sweden and Egypt having the best and worst 

rating at 83 and 24, respectively (from unreported country-wise stats).

 
23 The results are available on request. 
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  Table 3.2: Summary statistics by country 
Panel A of this table reports a within-country summary (mean and the number of firm-year 

observations per country denoted by #obs.) of stock liquidity [Inv_Ln (AMIHUD), Inv_Ln 

(QSPREAD), and Inv_Ln (TAZD)] and default risk (DTD), representing 46 countries for the 

period between 2004 and 2015. Panel B reports the summary statistics (mean; standard 
deviation denoted by Std. Dev.; and the three quartiles: p25, median, and p75) of the variables 

used in the bassline and additional analyses. A detailed description of all variables, including 

sources of data, is provided in Table 3.1. 
Panel A: Sample Averages by Country 

Country Inv_Ln 

(AMIHUD) 

Inv_Ln 

(QSPREAD) 

Inv_Ln 

(TAZD) 

DTD #Obs. 

Argentina 2.549 4.318 4.692 2.970 159 
Australia 4.246 4.378 7.098 5.094 1,918 

Austria 3.501 4.762 10.63 4.744 287 

Belgium 6.505 6.030 14.23 6.543 115 
Brazil 6.997 5.414 13.10 4.342 354 

Bulgaria 0.994 3.831 1.023 4.055 87 

Canada 5.456 5.216 14.03 5.716 1,592 

China 7.238 5.838 14.84 3.864 2,921 
Croatia 1.937 4.102 5.364 3.535 155 

Czech Republic 7.851 5.235 12.89 5.721 53 

Denmark 8.350 5.839 8.911 6.624 156 
Egypt 4.013 4.198 7.996 3.975 173 

Finland 6.498 6.059 8.318 5.030 220 

France 3.429 5.232 12.69 4.666 2,442 

Germany 7.654 5.515 15.92 5.368 428 
Hong Kong 9.660 5.692 18.73 4.305 20 

Hungary 6.750 3.769 13.13 4.174 117 

India 6.803 5.036 15.37 4.274 3,059 
Indonesia 11.96 4.731 14.88 4.736 346 

Israel 8.462 5.279 15.38 4.419 427 

Japan 10.03 5.393 19.56 2.840 7,694 
Malaysia 6.603 5.205 11.90 7.835 211 

Mexico 4.445 4.411 5.702 6.128 76 

Netherlands 7.373 6.344 15.51 5.667 190 

New Zealand 4.049 4.911 6.83 7.088 285 
Norway 7.897 5.704 15.32 4.463 145 

Oman 2.923 4.786 4.614 4.736 78 

Pakistan 4.759 4.342 8.216 3.740 636 
Philippines 6.720 4.724 6.517 4.564 244 

Poland 1.739 4.495 9.365 3.474 520 

Portugal 4.575 5.422 11.52 4.216 152 
Russia 8.162 5.486 12.11 3.455 239 

Serbia 4.372 4.583 7.869 4.907 21 

Singapore 6.504 5.241 9.192 6.593 232 

South Africa 12.44 5.486 20.48 5.951 182 
South Korea 12.38 5.320 23.37 3.958 1,521 

Spain 7.523 5.966 15.69 5.628 248 

Sweden 6.207 5.293 6.336 5.436 370 
Switzerland 7.668 6.273 12.02 7.488 298 

Taiwan 10.57 5.665 18.44 5.463 47 

Thailand 7.556 4.983 13.98 4.684 655 

Turkey 5.107 5.236 14.37 3.920 828 
United Arab Emirates 5.848 4.953 10.22 4.818 58 

United Kingdom 9.726 6.031 16.47 5.812 1,900 

United States 5.878 5.972 16.27 5.421 9,679 
Vietnam 11.70 4.973 19.56 4.355 145 
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Total - - - - 41,683 

Panel B: Summary Statistics for Overall Sample 

Variable #Obs. Mean Std. Dev. P25 Median P75 

Stock liquidity 

Inv_Ln (AMIHUD) 41,683 7.277 3.470 5.345 7.346 9.597 

Inv_Ln (QSPREAD) 41,683 5.410 1.349 4.611 5.477 6.274 
Inv_Ln (TAZD) 41,683 15.435 6.616 14.990 16.944 19.256 

Default risk 
 

     

DTD 41,683 4.421 2.678 2.629 4.288 6.200 

Baseline controls 
Stock return volatility 41,683 0.223 0.482 0.004 0.012 0.179 

Profitability 41,683 0.049 0.108 0.020 0.045 0.081 

Leverage 41,683 0.218 0.166 0.067 0.207 0.335 
Firm size 41,683 9.760 2.721 7.523 10.153 11.940 

MTB 41,683 2.412 1.815 1.113 1.807 3.055 

Asset liquidity 41,683 1.892 1.154 1.104 1.536 2.311 
Tangibility 41,683 0.318 0.221 0.135 0.280 0.458 

Firm age 41,683 3.892 2.927 1.500 2.900 5.900 

R&D/Assets 41,683 0.012 0.046 0.000 0.000 0.003 

R&D missing 41,683 0.712 0.453 0.000 1.000 1.000 

Additional variables 

Legal origin 41,683 0.453 0.498 0.000 0.000 1.000 

Anti-director rights 41,381 3.738 1.073 3.000 4.000 4.500 
Credit information index 34,829 4.007 1.368 3.600 3.900 5.000 

Accounting standards 36,308 66.843 7.458 65 65 71 

Analyst coverage 41,683 1.635 1.107 0.693 1.792 2.565 

Institutional blockholders 22,892 0.495 0.330 0.223 0.449 0.743 
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3.4 Stock liquidity and default risk: main results 

3.4.1 Baseline model specification 

This section presents a multivariate analysis to better gauge whether higher stock liquidity 

results in lower default risk across countries (H1). We regress default risk on stock 

liquidity and control variables using the following model: 

Default_Riski,j,c,t

=  α + β1Stock liquidityi,j,c,t−1 + ∑ γk Controli.j,c,t−1 + γc + ψj + ωt

+ θ′i  +  ui,j,c,t                                                                                                 (3.4) 

 

where i, j, c, and t index firm, industry, country, and year, respectively. The default risk 

is measured by DTD, and stock liquidity is either Inv_Ln (AMIHUD), Inv_Ln 

(QSPREAD), or Inv_Ln (TAZD). Control is a vector of firm characteristics that include 

Stock return volatility, Profitability, Leverage, Firm size, MTB, Asset liquidity, 

Tangibility, Firm age, R&D/Assets, and R&D missing. We add country fixed effects (γc), 

industry fixed effects (ψj), and year fixed effects (ωt) [or country fixed effects (γc), year 

fixed effects (ωt), and firm fixed effects (θ′i)] in various specifications, while we classify 

industries based on the Global Industry Classification Standard (GICS). Such a 

classification is a joint Standard and Poor’s and Morgan Stanley Capital International 

product aimed at standardising industry definitions worldwide (Balachandran & Nguyen, 

2018). 

3.4.2 Baseline regression results 

Table 3.3 presents the regression results for Equation (3.4) with the country (γc), industry 

(ψj), and year fixed effects (ωt) in Columns (1)–(3). We find that the estimated 

coefficients on Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD) are 
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positive and significant at the 1% level (coefficients= 0.227, 0.681, 0.103; p<0.01).24 

These results indicate that higher stock liquidity is associated with higher DTD or lower 

default risk. In Columns (4)–(6), we add firm fixed effects (ωt) [drop industry-fixed 

effects (ψj)] and re-estimate the regression Equation (3.4). The results for the estimated 

coefficients on all three measures of liquidity continue to be positive and significant at 

the 1% level (coefficients= 0.252, 0.943, 0.131; p<0.01), suggesting that firms with liquid 

stocks significantly reduce default risk in international markets. 

To further explore the economic significance of the baseline results, we apply a method, 

similar to that of Brogaard et al. (2017), in which country (γc), year (ωt), and firm fixed 

effects (θ′i) are controlled. For example, the coefficient estimate for Inv_Ln (AMIHUD) 

in Column (4) of Table 3.3 is 0.252. This coefficient estimate suggests that one standard 

deviation (3.470 from Table 3.2) increase in Inv_Ln (AMIHUD) is associated with an 

increase in DTD of 0.874 (0.252×3.470), which represents 19.78% of the cross-sectional 

mean of DTD (4.421 from Table 3.2). Similarly, on average, a one standard deviation 

increase in Inv_Ln (QSPREAD) and Inv_Ln (TAZD) is associated with an increase in 

the DTD of about 28.77% and 19.61%, respectively. Therefore, the estimated effect of 

stock liquidity not only has a significant statistical impact but also has a significant 

economic impact on default risk. However, such an effect is stronger relative to the US 

market where Brogaard et al. (2017) show that one standard deviation increase in liquidity 

measured by Amihud illiquidity ratio is associated with a drop of 16.39% over the sample 

mean of a market-based proxy (expected default frequency). 

 

 

 
 
24 As noted, the higher inverse of liquidity proxies [i.e., Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), and 

Inv_Ln (TAZD)] indicates a higher stock liquidity. Similarly, a higher value of DTD signifies a lower 

default risk.  
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Table 3.3: Stock liquidity and default risk 
This table reports the pooled OLS regressions of default risk on proxies of stock liquidity, where default risk 

is measured by DTD. We control for country, industry, and year fixed effects in specifications (1)–(3), and 

for the country, year, and firm fixed effects in specifications (4)–(6). Standard errors are clustered at the firm 

level and are presented in parentheses. Estimates followed by the symbols ***, **, and * indicate significance 
at the 1%, 5%, and 10% levels, respectively. A detailed description of all variables, including sources of 

data, is provided in Table 3.1. 

Dependent variable=DTD (1) (2) (3) (4) (5) (6) 

Inv_Ln (AMIHUD) 0.227***   0.252***   
  (0.012)   (0.024)   

Inv_Ln (QSPREAD)  0.681***   0.943***  

   (0.111)   (0.349)  
Inv_Ln (TAZD)   0.103***   0.131*** 

    (0.015)   (0.037) 

Stock return volatility -0.364*** -0.227*** -0.310*** -0.098*** -0.028 -0.046 
  (0.040) (0.044) (0.040) (0.038) (0.042) (0.037) 

Profitability 0.701*** 0.762*** 0.733*** 0.292*** 0.320*** 0.303*** 

  (0.022) (0.023) (0.022) (0.017) (0.018) (0.017) 

Leverage -0.224*** -0.229*** -0.231*** -0.171*** -0.183*** -0.174*** 
  (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) 

Firm size 0.061*** 0.176*** 0.196*** 0.059*** 0.041*** 0.044*** 

  (0.011) (0.009) (0.008) (0.011) (0.009) (0.008) 
MTB 0.153*** 0.194*** 0.185*** 0.106*** 0.119*** 0.118*** 

  (0.007) (0.008) (0.007) (0.006) (0.007) (0.006) 

Asset liquidity 0.317*** 0.318*** 0.334*** 0.138*** 0.144*** 0.145*** 

  (0.011) (0.011) (0.011) (0.010) (0.011) (0.010) 
Tangibility 0.138*** 0.140*** 0.141*** 0.035*** 0.038*** 0.036*** 

  (0.006) (0.006) (0.006) (0.006) (0.007) (0.006) 

Firm age 0.153*** 0.137*** 0.154*** 0.003 0.004 0.004 
  (0.004) (0.004) (0.004) (0.006) (0.006) (0.006) 

R&D/Assets 0.148 -0.104 0.183 -0.260 -0.342* -0.262 

  (0.255) (0.259) (0.256) (0.192) (0.196) (0.192) 
R&D missing -0.159*** -0.207*** -0.184*** -0.149*** -0.216*** -0.187*** 

 (0.029) (0.032) (0.029) (0.029) (0.032) (0.029) 

Intercept 3.564*** 5.372*** 5.486*** 3.710*** 4.662*** 4.537*** 

 (0.153) (0.128) (0.107) (0.136) (0.119) (0.106) 
Country fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes No No No 

Year fixed effects Yes Yes Yes Yes Yes Yes 
Firm fixed effects No No No Yes Yes Yes 

Observations 41,683 41,683 41,683 41,474 41,474 41,474 

Adjusted R-squared 0.402 0.407 0.398 0.772 0.770 0.772 

 

The estimated coefficients on control variables mostly confirm our expectations. 

Consistent with the findings of Brogaard et al. (2017), the coefficient on Stock return 

volatility is positive and significant in most cases, suggesting a negative effect on default 

risk. Consistent with the findings of Goyal and Wang (2013), we observe that the default 

risk is lower for firms that are more profitable (Profitability), that have less leverage 

(Leverage), that are larger in size (Firm size), and that have a higher proportion of fixed 
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assets (Tangibility). In addition, we find that firms with higher market-to-book ratio (R&D 

missing) have lower (higher) default risk in line with Hsu et al. (2015). Additionally, we 

document lower default risk for firms with higher Asset liquidity. 

Overall, this section finds strong empirical support for our baseline hypothesis 1 (H1) that 

firms with high stock liquidity experience low default risk across countries. Unlike prior 

research, our results highlight the association between stock liquidity and default risk in 

the context of international markets. 

3.4.3 Identification strategy  

We acknowledge that our results on the effect of stock liquidity on default risk are subject 

to potential endogeneity issues. First, establishing a causal effect between stock liquidity 

and default risk is a potential concern because stock liquidity is likely to be endogenous, 

i.e., either stock liquidity causes default risk or default risk causes stock liquidity. This 

may be consistent with the notion that market makers demand higher returns for making 

markets in riskier assets by quoting wider spreads (Brogaard et al., 2017; Copeland & 

Galai, 1983). As a result, fewer buyers might be interested to hold stocks with high default 

risk. Second, there may be omitted variables that drive both stock liquidity and default 

risk. We take a number of steps to alleviate these concerns. We first employ a DiD 

approach with the introduction of the MiFID as an exogenous shock to liquidity in the 

European vs. non-European countries. Second, we use an OLS regression using changes 

(first difference) in both the dependent and explanatory variables to identify a causal 

effect of stock liquidity on default risk with the European markets subject to MiFID. 

Recent studies use the move to decimal pricing or decimalisation in the US as an 

exogenous shock to liquidity (e.g., Brogaard et al., 2017; Edmans et al., 2013; Fang et al., 

2009; Fang et al., 2014). Following Cumming et al. (2011), we make use of the MiFID 

as an exogenous shock to liquidity. This MiFID became effective on November 1, 2007, 

as a European-wide harmonisation directive and increased more transparent investor 
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protection for the European exchanges. The introduction of this MiFID is a major part of 

the European Union’s Financial Services Action Plan (FSAP) and this legislative change 

is regarded as exogenous at the European Union level (Cumming et al., 2011). Therefore, 

we believe the introduction of MiFID to be a good candidate for an exogenous shock to 

liquidity for two reasons. First, it creates a natural experimental setting in which to assess 

the impact of the exchange rule of restrictions on trading activity, resulting in a positive 

impact on the stock liquidity of the countries of the European Union (Cumming et al., 

2011). For instance, among our sampled economies, the MiFID affects only 16 European 

countries including Austria, Belgium, Bulgaria, Croatia, Czech Republic, Denmark, 

Finland, France, Germany, Hungary, Netherlands, Poland, Portugal, Spain, Sweden, and 

the UK. Second, this legislative change is likely to be exogenous to firms’ policies and 

thus unlikely to directly drive the firm default risk.  

For each country in our sample, we exploit this legislative change to compare the 

behaviour of firm-years before and after such change. Specifically, we focus on the firm-

year observations from three years before (year –3) and after (year +3) the MiFID 

between 2004 and 2010. Following Fang et al. (2009), we also use a relatively long 

window surrounding the MiFID to provide time for the change in stock liquidity to affect 

default risk. To construct treatment and a control group, we sort all sample countries into 

European versus non-European exchanges around the introduction of MiFID and assign 

one (zero) if a country belongs to the European (non-European) markets where the 

European (non-European) market is the treatment (control) group. 

We first estimate a logit model based on the sample European and non-European markets 

on running propensity score matching. The dependent variable of interest is equal to one 

for European countries subject to MiFID and zero otherwise. The final pre-matched 

sample for European vs. non-European markets consists of 18,819 firm-years in the six-

year (i.e., 2004–2010) period. The logit regression with similar control variables captures 
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significant coefficients, as reported in Panel A of Table 3.4 (Column 1). In addition, the 

overall model produces a pseudo-R-squared of 15.41 with the p-value from the chi-square 

test below 0.01, suggesting a significant amount of variation in the choice of the variable. 

Second, using predicated probabilities from Column 1, we match each firm-year 

observation in the treatment group with a firm-year observation in the control group with 

a propensity score match within 0.01. Our matching procedure ends up with 3,071 

treatment-control pairs with the closest propensity scores. 

Following Brogaard et al. (2017) and Fang et al. (2014), we conduct two diagnostic tests 

to verify that the firm-years in the treatment and control groups are indistinguishable in 

terms of observable characteristics. In the first test, we re-estimate the logit model 

restricted to the matched sample. Column 2 from Panel A of Table 3.4 shows none of the 

coefficients from the logit estimates to be statistically significant. This implies that no 

observable different trends exist in default risk between the two groups. Furthermore, the 

coefficients in Column (2) are much smaller in magnitude than those in Column (1), 

suggesting that the results in Column (2) are not simply an artifact of a decline in degrees 

of freedom in the restricted sample (Chen et al., 2017). In addition, the pseudo-R2 drops 

substantially from 0.1541 to 0.0025 with insignificant p-values for all post-matched 

samples (p= 0.9393). In the second test, we examine the difference in the propensity 

scores of the treatment and control firms. The maximum (minimum) distance between 

the propensity scores for both groups is 0.0002 (-0.0001) (see Panel B of Table 3.4). 

Overall, the diagnostic tests suggest that propensity score matching removes all 

observable differences other than the difference in the liquidity surrounding the MiFID. 

Finally, to test the effect of MiFID on default risk through stock liquidity, we undertake 

a DiD analysis as in regression Equation (3.5): 
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Default riski,j,c,t

=  α + ᵷ1(Treatmenti × Postt) + ᵷ2(Treatmenti) + ᵷ3 (Postt)

+ ∑ γk Controli.j,c,t + ψj + ωt +  ui,j,c,t                                                 (3.5) 

 

The dependent variable in the regression Equation (3.5) is the default risk measured by 

DTD. Treatment is a dummy variable equal to one (zero) if a country belongs to the 

European (non-European) markets subject to MiFID. Similarly, Post is a dummy variable 

equal to one for the year 2008, 2009 and 2010 (post-MiFID period) and zero for the years 

2004, 2005 and 2006 (pre-MiFID period). Treatment × Post is an explanatory variable 

specifying the DiD estimate of the effect of the MiFID. 

Panel C of Table 3.4 presents DiD results along with the same controls using both OLS 

(Column 1) and firm fixed effects (Column 2). As reported, we find that the coefficients 

associated with Treatment × Post are positive and statistically significant. This finding 

suggests that after the introduction of MiFID, each firm-year observation in the treatment 

group exhibits a greater decrease on default risk, relative to the control firm-years.25 The 

results of the natural-experiment further support the main finding of the negative impact 

of stock liquidity on default risk, providing further support for our hypothesis 1 (H1). 

To further mitigate the reverse causality issue from stock liquidity to default risk, we 

apply a method similar to that of Fang et al. (2009). More specifically, we regress the 

change in firm default risk surrounding the MiFID in the European countries against the 

change in liquidity from the financial year prior to the MiFID (i.e., from 2004 to 2006) 

and to the financial year after the MiFID (i.e., from 2008 to 2010) as in Equation (3.6): 

Δ (Default risk)i,j,c,04 to 10

=  α0 + α1  
Δ (Stock liquidity)i,j,c,04 to 10 + ∑ γk ∆(Control)i.j,c,04 to 10

+ ψj +  ui,j,c,04 to 10                                                                                        (3.6) 

 
25 The variable “Treatment” becomes redundant when running firm fixed effects because of absorption by 

firm fixed effects.  
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We estimate regression Equation (3.6) using OLS procedures and report the regression 

results in Columns (4)–(6), Panel C of Table 3.4. The coefficients on the change in stock 

liquidity proxies [∆ Inv_Ln (AMIHUD), ∆ Inv_Ln (QSPREAD), and ∆ Inv_Ln (TAZD)] 

remain positive and significant at the 1% level across all specifications. Overall, the 

results show that an increase in stock liquidity surrounding the MiFID results in a 

decrease in firm default risk and confirms the causality running from liquidity to default 

risk, supporting H1. 
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  Table 3.4: Reverse causality on the effect of stock liquidity on default risk 
This table reports estimates of the default risk regressions around the introduction of MiFID 

in Austria, Belgium, Bulgaria, Croatia, Czech Republic, Denmark, Finland, France, Germany, 

Hungary, Netherlands, Poland, Portugal, Spain, Sweden, and the UK. Columns 1 and 2 of 

Panel A report the results of a logit model based on the pre-and post-matched samples in the 
treatment and control groups, respectively. The dependent variable of interest for the logit 

model equals one if a country belongs to the European markets subject to MiFID, and zero 

otherwise where the European (non-European) market is the treatment (control) group. Panel 
B reports the distribution of estimated propensity scores for the treatment firms, control firms, 

and the differences. Panel C reports the results for the DiD estimator based on the matched 

sample. Treatment × Post is an explanatory variable specifying the difference-in-difference 
estimate of the effect of the MiFID. Panel D reports the results of the change in firm default 

risk caused by the introduction of the MiFID to stock liquidity in the European countries. Δ 

denotes the change in each variable from the financial year before the MiFID to the financial 

year after the MiFID. Estimates followed by the symbols ***, **, and * indicate significance 
at the 1%, 5%, and 10% levels, respectively. A detailed description of all variables, including 

sources of data, is provided in Table 3.1.  

Panel A. Propensity score regression with pre- and post-matched samples 

 Dependent variable=1 

if in treatment group; 0 if in control group 

 Pre-match Post-match 

 (1) (2) 

Stock return volatility -0.350*** -0.075 

  (0.082) (0.103) 

Profitability 0.077* 0.019 

  (0.042) (0.052) 
Leverage 0.076*** 0.012 

  (0.015) (0.019) 

Firm size -0.351*** 0.021 
  (0.011) (0.014) 

MTB -0.041*** -0.003 

  (0.013) (0.016) 

Asset liquidity -0.546*** -0.021 
  (0.027) (0.033) 

Tangibility -0.161*** -0.005 

  (0.011) (0.013) 
Firm age 0.164*** 0.005 

  (0.007) (0.009) 

R&D/Assets 1.912*** 1.459 
  (0.652) (0.922) 

R&D missing 0.410*** 0.182 

  (0.066) (0.088) 

Intercept -6.117*** 0.043 
  (0.170) (0.218) 

Industry fixed effects Yes Yes 

Observations 18,819 6,142 
p-value of X2 0.0000 0.9393 

Pseudo R2 0.1541 0.0025 

Panel B. Propensity scores distribution 

Group N Mean Std. Dev. Minimum Maximum 

Treatment 3,071 0.2798 0.1546 0.0028 0.7865 

Control 3,071 0.2800 0.1548 0.0028 0.7863 

Difference  -0.0001 -0.0002 0.0000 0.0002 

Panel C. Regressions with DiD framework 
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Dependent variable=DTD  (1) (2) 

Treatment × Post  0.353*** 0.260*** 

  (0.099) (0.084) 
Treatment  0.731***  

  (0.073)  

Post  0.034 -0.076 
  (0.102) (0.089) 

Stock return volatility   -0.492*** -0.022 

   (0.099) (0.125) 
Profitability  0.838*** 0.211*** 

   (0.050) (0.050) 

Leverage  -0.126*** -0.111*** 

   (0.018) (0.021) 
Firm size  -0.015 -0.009 

   (0.014) (0.020) 

MTB  0.178*** 0.060*** 
   (0.016) (0.017) 

Asset liquidity  0.249*** 0.076** 

   (0.031) (0.035) 
Tangibility  0.124*** 0.030* 

   (0.013) (0.016) 

Firm age  0.063*** 0.003 

   (0.008) (0.012) 
R&D/Assets  1.386* 0.746 

   (0.800) (0.965) 

R&D missing  -0.047 0.011 
  (0.083) (0.105) 

Intercept  3.665*** 4.821*** 

   (0.219) (0.275) 

Industry fixed effects  Yes No 
Year fixed effects  Yes No 

Firm fixed effects  No Yes 

Observations  6,142 6,142 
Adjusted R-squared  0.340 0.616 

    

Panel D. Regressions with first-difference 

Dependent variable= Δ DTD (1) (2) (3) 

Δ  Inv_Ln (AMIHUD) 0.375***   

  (0.029)   

Δ  Inv_Ln (QSPREAD)  1.016***  

   (0.071)  
Δ  Inv_Ln (TAZD)   0.160*** 

   (0.037) 

Δ  Stock return volatility  -0.005*** -0.005*** -0.005*** 
  (0.001) (0.001) (0.001) 

Δ  Profitability 0.053*** 0.048*** 0.070*** 

  (0.008) (0.008) (0.008) 
Δ  Leverage -0.267*** -0.248*** -0.283*** 

  (0.058) (0.057) (0.060) 

Δ  Firm size 0.071 0.081 0.449** 

  (0.201) (0.201) (0.204) 
Δ  MTB 0.072** 0.069* 0.060 

  (0.036) (0.036) (0.038) 

Δ  Asset liquidity 0.306*** 0.241*** 0.322*** 
  (0.087) (0.086) (0.090) 

Δ  Tangibility 1.673** 1.308* 1.940** 

  (0.796) (0.786) (0.823) 
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Δ  Firm age 0.028 -0.003 0.071 

  (0.095) (0.094) (0.099) 
Δ  R&D/Assets -1.852 -2.002 -0.963 

  (2.434) (2.400) (2.515) 

Δ  R&D missing 0.175 0.067 0.200 
 (0.500) (0.492) (0.517) 

Intercept 0.356*** 0.307*** 0.327*** 

 (0.089) (0.087) (0.092) 

Industry fixed effects Yes Yes Yes 
Year fixed effects No No No 

Observations 2,139 2,111 2,139 

Adjusted R-squared 0.153 0.170 0.095 

 

3.5 Country regulatory settings, stock liquidity, and default risk 

So far, our findings provide strong support for hypothesis 1 (H1) that stock liquidity 

dampens the likelihood of default at firm level among sampled countries. In this section, 

we examine the extent to which higher stock liquidity results in lower default risk 

depending on the country-level investor protection and information environments.  

3.5.1 Country-level investor protection 

We examine the role of country-level investor protection in explaining the effect of stock 

liquidity on default risk as we predict that the relation between stock liquidity and default 

risk is stronger in countries with weaker protection environments (H2).  

To quantify the degree of country-level investor protection, we employ two measures. 

Following prior literature (Djankov et al., 2007; La Porta et al., 1998), as the first measure, 

we use the legal origin by splitting our sample into common-law vs. civil-law countries. 

Legal rules protecting investors differ greatly across countries (La Porta et al., 1997) and 

in particular, common-law countries offer strong protection for shareholders (La Porta et 

al., 1998; La Porta et al., 1997). The second measure is the anti-director rights from 

Djankov et al. (2008b). This index measures the ability of shareholders in a country to 

challenge the incumbent board of directors via proxy rights, extraordinary shareholdings 

meetings, and preemptive rights (La Porta et al., 1998). A higher value of the anti-director 

rights signifies stronger shareholder protection.
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Table 3.5: Country regulatory settings: investor protection 
This table reports the pooled OLS regressions of default risk that is conditional on country-level investor 

protection, where default risk is measured by DTD. The variables measuring investor protection are both 

legal origin (common-law vs. civil-law) and anti-director rights. “Common law” (“Civil law”) is a 

subsample of countries with common-law (civil-law) tradition (Panel A). “High” (“Low”) is a subsample 

of countries that exhibit a value for the anti-director rights above (below) the median of sample countries 

(Panel B). The coefficients on baseline controls are not reported in the interests of brevity. Standard errors 
are clustered at the firm level and are presented in parentheses. Estimates followed by the symbols ***, 

**, and * indicate significance at the 1%, 5%, and 10% levels, respectively. A detailed description of all 

variables, including sources of data, is provided in Table 3.1. 

Panel A. Legal origin 

 

Common 

Law 

Civil 

Law 

Common 

Law 

Civil 

Law 

Common 

Law 

Civil 

Law 

Dependent variable=DTD (1) (2) (3) (4) (5) (6) 

Inv_Ln (AMIHUD) 0.090 0.503***      

  (0.009) (0.044)      

Inv_Ln (QSPREAD)   0.181* 0.370**   

    (0.013) (0.156)   

Inv_Ln (TAZD)     0.044* 0.127*** 

     (0.020) (0.032) 

Intercept 5.004*** 3.429*** 5.288*** 5.074*** 6.529*** 5.183*** 

 (0.226) (0.220) (0.186) (0.200) (0.165) (0.150) 
Baseline controls  Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 
Year fixed effects Yes Yes Yes Yes Yes Yes 

Observations 18,780 22,903 18,780 22,903 18,780 22,903 

Adjusted R-squared 0.305 0.440 0.301 0.429 0.301 0.428 

Panel B. Anti-director rights 

 High Low High Low High Low 

Dependent variable=DTD (1) (2) (3) (4) (5) (6) 

Inv_Ln (AMIHUD) 0.154* 0.289***     

  (0.023) (0.013)     
Inv_Ln (QSPREAD)   0.032 0.134***   

    (0.020) (0.012)   

Inv_Ln (TAZD)     0.018 0.152*** 
     (0.030) (0.015) 

Intercept 3.630*** 3.098*** 5.138*** 5.278*** 5.028*** 5.567*** 

 (0.271) (0.175) (0.222) (0.152) (0.185) (0.126) 

Baseline controls  Yes Yes Yes Yes Yes Yes 
Country fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 
Observations 17,708 23,673 17,708 23,673 17,708 23,673 

Adjusted R-squared 0.363 0.430 0.373 0.424 0.362 0.420 
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To test hypothesis 2 (H2), we first re-estimate regression Equation (3.4) separately for 

subsamples based on common-law vs. civil-law countries and present the results in Panel 

A of Table 3.5. We find that the estimated coefficients on Inv_Ln (AMIHUD), Inv_Ln 

(QSPREAD), and Inv_Ln (TAZD) are positive and significant in the civil-law countries. 

For firms operating in common-law countries, the coefficient estimate for Inv_Ln 

(AMIHUD) is insignificant, while that for Inv_Ln (QSPREAD) and Inv_Ln (TAZD) are 

significant, but only at the 10% level. These results suggest that the effect of stock 

liquidity on default risk is weaker (stronger) for common-law (civil-law) countries. 

Second, we re-run regression Equation (3.4) using two subsamples with a binary indicator 

High (Low) based on above (below) median value anti-director rights. As shown in Panel 

B of Table 3.5, the estimated coefficients on Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), 

and Inv_Ln (TAZD) are positive for both above- and below-median of the index but more 

significant only for firms in the below-median sample. These results imply that the effect 

of stock liquidity on default risk is attenuated for firms operating in countries where 

shareholder rights are protected (i.e., in countries with higher anti-director rights). 

Overall, consistent with hypothesis 2 (H2), the results in Table 3.5 suggest that the effect 

of stock liquidity on default risk is more pronounced for firms in countries with poor 

investor protection, such as those countries with a civil-law tradition and lower anti-

director rights. 

3.5.2 Country-level information environments 

In this section, we examine the role of the country-level information environment in 

explaining the effect of stock liquidity on default risk. As discussed in our third 

hypothesis, we predict that the relation between stock liquidity and default risk is stronger 

in countries with poorer information environments (H3).  

To characterise the degree of country-level information environments, we use two 

measures. The first variable is the information sharing measured by credit information 
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index from the World Bank (The Doing Business Database) and Djankov et al. (2007). 

This index captures rules and practices affecting the coverage, scope, and accessibility of 

credit information available through either a credit bureau or a credit registry (Djankov 

et al., 2007; Houston, Lin, Lin, & Ma, 2010).26 A higher value of the credit information 

index indicates the availability of more credit information, from either a public registry 

or a private bureau, to facilitate lending decisions. Second, we use the accounting 

standards constructed by La Porta et al. (1998) by examining and rating companies’ 1990 

annual reports on their inclusion or omission of 90 items by the Centre for International 

Financial Analysis and Research (CIFAR). The more items reported, the higher the score 

for accounting standards. 

To test hypothesis 3 (H3), we first split the sample into two subsamples based on the 

median number of credit information index and re-estimate regression Equation (3.4) for 

each subsample separately. In Panel A of Table 3.6, the binary variable High (Low) 

indicates a subsample of firms from countries that exhibit a value for the credit 

information index above (below) the median of sample countries. We observe that the 

estimated coefficients on Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD) 

are positive and significant for countries with a below median value of the credit 

information index, while they are mostly insignificant for countries with an above median 

value of the credit information index. These results indicate that stock liquidity has a 

greater influence on default risk in countries where information sharing about borrowers 

is less established. 

 
26 The credit bureau and registry collect information on the creditworthiness of borrowers in the financial 

system and facilitate the exchange of credit information among banks and financial institutions (Houston 

et al., 2010). 
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Table 3.6: Country regulatory settings: information environment 
This table reports the pooled OLS regressions of default risk that is conditional on the country-level 

information environment, where default risk is measured by DTD. The variables measuring information 

environments are both information sharing by credit information index and accounting standards. “High” 

(“Low”) is a subsample of firms from countries that exhibit a value for the credit information index (Panel 
A) [or for the index of accounting standards (Panel B)] above (below) the median of sample countries. 

The coefficients on baseline controls are not reported in the interests of brevity. Standard errors are 

clustered at the firm level and are presented in parentheses. Estimates followed by the symbols ***, **, 
and * indicate significance at the 1%, 5%, and 10% levels, respectively. A detailed description of all 

variables, including sources of data, is provided in Table 3.1. 

Panel A. Information sharing 

 High Low High Low High Low 

Dependent variable=DTD (1) (2) (3) (4) (5) (6) 

Inv_Ln (AMIHUD) 0.007 0.264***     

  (0.014) (0.020)     

Inv_Ln (QSPREAD)   0.033* 0.154***   
    (0.012) (0.016)   

Inv_Ln (TAZD)     0.015 0.081*** 

     (0.015) (0.026) 
Intercept 4.896*** 3.070*** 4.825*** 0.461*** 4.784*** 5.399*** 

 (0.193) (0.260) (0.153) (0.162) (0.147) (0.188) 

Baseline controls  Yes Yes Yes Yes Yes Yes 
Country fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Observations 27,164 7,665 27,164 7,665 27,164 7,665 
Adjusted R-squared 0.392 0.444 0.397 0.454 0.389 0.437 

Panel B. Accounting standards 

 High Low High Low High Low 

Dependent variable=DTD (1) (2) (3) (4) (5) (6) 

Inv_Ln (AMIHUD) 0.061 0.235***     

  (0.013) (0.014)     

Inv_Ln (QSPREAD)   0.068* 0.134***   

    (0.011) (0.031)   
Inv_Ln (TAZD)     0.002 0.129*** 

     (0.026) (0.017) 

Intercept 4.232*** 3.588*** 4.474*** 5.466*** 4.377*** 5.570*** 
 (0.297) (0.178) (0.335) (0.140) (0.234) (0.120) 

Baseline controls  Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes 
Industry fixed effects Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Observations 22,756 13,552 22,756 13,552 22,756 13,552 

Adjusted R-squared 0.305 0.405 0.341 0.406 0.325 0.401 

 

Second, we create a binary indicator High (Low) that equals one if a country’s accounting 

standards of La Porta et al. (1998) is above (below) the cross-country sample median in 

a given year, and zero otherwise and re-estimate regression Equation (3.4) using two 

subsamples, High vs. Low. The results in Panel B of Table 3.6 show that the estimated 
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coefficients on Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD) are 

positive for both samples but more significant only for firms in countries with a below-

median number of accounting standards. This evidence suggests that the negative effect 

of stock liquidity on default risk is strengthened in countries with a lower score of 

accounting standards. 

To summarise, the results in Table 3.6 suggest the relation between stock liquidity and 

default risk is more salient among firms in countries where information environment is 

weaker (H3). Specifically, the countries with higher levels of information sharing and a 

higher score of accounting standards weaken the effect of higher liquidity on lowering 

default risk. 

3.6 Firm-level information efficiency and governance monitoring 

In this section, we examine the role of firm-level information environments and 

governance monitoring on the relation between stock liquidity and default risk. We argue 

in hypothesis 4 (H4) that the relation between stock liquidity and default risk is stronger 

for firms with poorer information efficiency and higher institutional blockholders 

ownership. 

We measure the firm-level information efficiency by the analyst coverage—the natural 

log of the total number of analysts following the firm during the year (e.g., Chen & Lin, 

2017). To measure institutional blockholders, we follow prior studies (Chang et al., 2017; 

Roosenboom et al., 2014) and define them as institutions that own more than 5% of a 

firm’s shares outstanding. 
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Table 3.7:  Firm-level information efficiency and governance monitoring 
This table reports the role of firm-level information environments and monitoring on the relation between 

stock liquidity and default risk. The variables measuring the firm-level information environments and 

monitoring are analyst coverage and institutional blockholders, respectively. “High” (“Low”) is a 

subsample of firms that exhibit a value for the analyst coverage (Panel A) [or for the institutional 
blockholders (Panel B)] above (below) the median of sample firms. The coefficients on baseline controls 

are not reported in the interests of brevity. Standard errors are clustered at the firm level and are presented 

in parentheses. Estimates followed by the symbols ***, **, and * indicate significance at the 1%, 5%, 
and 10% levels, respectively. A detailed description of all variables, including sources of data, is provided 

in Table 3.1. 

Panel A. Analyst coverage 

 High Low High Low High Low 

Dependent variable=DTD (1) (2) (3) (4) (5) (6) 

Inv_Ln (AMIHUD) 0.122*** 0.164***     

  (0.011) (0.017)     

Inv_Ln (QSPREAD)   0.418*** 0.808***   
    (0.149) (0.173)   

Inv_Ln (TAZD)     0.025 0.083*** 

     (0.023) (0.020) 
Intercept 3.491*** 1.860*** 3.393*** 1.425*** 3.179*** 1.463*** 

 (0.136) (0.146) (0.148) (0.165) (0.140) (0.143) 

Baseline controls  Yes Yes Yes Yes Yes Yes 
Country fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Observations 22,455 19,228 22,455 19,228 22,455 19,228 
Adjusted R-squared 0.418 0.340 0.422 0.347 0.415 0.337 

Difference in coefficients  -0.042*** -0.390*** -0.058** 

p-value of chi2 0.0035 0.0044 0.0450 

Panel B. Institutional blockholders 

 High Low High Low High Low 

Dependent variable=DTD (1) (2) (3) (4) (5) (6) 

Inv_Ln (AMIHUD) 0.127*** 0.102***     

  (0.008) (0.012)     
Inv_Ln (QSPREAD)   0.646*** 0.091   

    (0.121) (0.283)   

Inv_Ln (TAZD)     0.323*** 0.111*** 
     (0.060) (0.028) 

Intercept 2.803*** 1.699*** 2.532*** 1.365*** 2.223*** 1.028*** 

 (0.107) (0.205) (0.117) (0.218) (0.105) (0.192) 
Baseline controls  Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 
Observations 11,631 11,261 11,631 11,261 11,631 11,261 

Adjusted R-squared 0.407 0.415 0.407 0.432 0.402 0.412 

Difference in coefficients  0.025*** 0.555*** 0.212*** 
p-value of chi2 0.0000 0.0012 0.0050 

 

To test hypothesis 4 (H4), we split the sample by above (High) and below (Low) median 

analyst coverage, and re-estimate regression Equation (3.4) for each subsample 



108 

 

separately. In Panel A of Table 3.7, the estimated coefficients on Inv_Ln (AMIHUD), 

Inv_Ln (QSPREAD), and Inv_Ln (TAZD) are positive and significant (in the most cases) 

for both samples. However, the coefficients on liquidity proxies are much larger in 

absolute value for the subsample with below-median analyst coverage than for the 

subsample with the above-median number of analyst coverage as reflected by a 

significant chi-square on the coefficient difference. This finding indicates that the effect 

of stock liquidity on default risk is stronger for firms with lower analyst coverage or a 

lower level of information transparency. 

In a similar fashion, we re-estimate the regression Equation (3.4) separately for 

subsamples with above (High) and below (Low) median institutional blockholders and 

present the results in Panel B of Table 3.7. Because of missing values for institutional 

blockholders from the Bloomberg database, we perform our analysis with a much smaller 

sample of 22, 892 firm-year observations. Although the estimated coefficients on Inv_Ln 

(AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD) are positive and significant (in 

the most cases) for both subsamples, the coefficients on liquidity proxies are much larger 

in absolute value for the subsample with above-median institutional blockholders. The 

significance test makes claims the differences in the regression coefficients. These results 

suggest that greater monitoring at the firm level strengthens the relation between stock 

liquidity and default risk. 

To recapitulate, the results in Table 3.7 are consistent with hypothesis 4 (H4), supporting 

the view that greater information environments measured by analyst coverage 

(monitoring measured by institutional blockholders) at the firm level make weaker 

(stronger) the relation between stock liquidity and default risk. 
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3.7 Robustness tests 

3.7.1 Alternative estimation method  

As a robustness check, we repeat our analysis using industry-adjusted firm-fixed effects 

where all variables except the dummy variable (e.g., R&D missing) are industry-adjusted, 

a method similar to that of Fang et al. (2009). This estimation is useful to test a causal 

relationship between variables using their time-series covariation (Chung, Elder, & Kim, 

2010a). As in Columns (1)–(3), Panel A of Table 3.8, an increase in industry-adjusted 

Inv_Ln (AMIHUD) [Ind_ Inv_Ln (AMIHUD)], Inv_Ln (QSPREAD) [Ind_Inv_Ln 

(QSPREAD)], and Inv_Ln (TAZD) [Ind_ Inv_Ln (TAZD)] leads to an increase in the 

industry-adjusted distance to default (Ind_DTD), suggesting a decrease in default risk. 

Consistent with the earlier findings, the results are robust to the inclusion of this 

estimation method. 

3.7.2 Alternative measure of default risk 

To examine whether the negative effect of stock liquidity on default risk persists across 

countries, we replace DTD with a corporate probability of default (PD) that measures the 

likelihood of an obligor being unable to honor its financial obligations. A corporate PD 

is a more granular gauge and a direct measure for credit risk (i.e., the lower value of the 

PD indicates more firm stability—a low default risk). This proxy estimates the default 

risk of a publicly listed firm by quantitatively analysing their financial statements, stock 

market data, and macro-financial factors retrieved from various international data 

sources.27 From Columns (4)–(6), Panel A of Table 3.8, we find that the coefficients on 

Inv_Ln (AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD) enter negatively and 

 
27 “The Credit Research Initiative of the National University of Singapore (2019), Probability of Default 

(PD) White Paper”. We collect the estimated proxy for corporate PD from the RMI-CRI database. 
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significantly at the 1% level. These results suggest a negative effect of stock liquidity on 

default risk.28 

3.7.3 Alternative samples 

To examine whether our baseline results are driven by the uneven distribution of 

observations across the US and Japan, we re-run our baseline regression after excluding 

the firms from the US [Columns (1)–(3), Panel B of Table 3.8], and both the US and 

Japan [Columns (4)–(6), Panel B of Table 3.8]. The results consistently show positive 

and statistically significant (at the 1% level) coefficients on Inv_Ln (AMIHUD), Inv_Ln 

(QSPREAD), and Inv_Ln (TAZD), indicating that a large fraction of observations across 

the US and Japan do not drive the baseline regression results. 

3.7.4 Cross-industry estimation  

To check any potential impact of the industry classifications on the relation between stock 

liquidity and default risk, we re-estimate the default risk regression separately for each of 

the industries excluding financial firms.29 Since industry clustering can differ across 

sample countries (e.g., sectors like industrials and consumer discretionary dominate in 

the sample), these estimations may ensure that the negative effect of stock liquidity on 

default risk is not driven by the uneven distribution of observations across the industries. 

The results, as in Panel C of Table 3.8, consistently remain positive and statistically 

significant across all specifications with a few exceptions.

 
28 Additionally, we re-estimate regression Equation(4) using the zero return measure (ZRM); the liquidity 

ratio (LR); and the trading volume ratio (TVR) as alternative proxies for explanatory variable (i.e., stock 

liquidity) and find that the main results are robust to the choice of liquidity proxies. On running 

specifications, we do not use inverse measures of the LR and the TVR as both proxies move with the 

direction of stock liquidity (i.e., the higher the values of LR and TVR, the higher the stock liquidity).  

 
29 In our sample distribution, sectors such as industrials (23%), consumer discretionary (19%), materials 

(14%), and information technology (12%) dominate (unreported).  
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Table 3.8:  Robustness checks on stock liquidity and default risk 
This table reports the pooled OLS regressions of default risk on robustness checks using alternative estimation method 

and proxies (Panel A), samples (Panel B), cross-industry estimation (Panel C), and additional controls (Panel D). The 

coefficients on intercept and baseline controls are not reported in the interests of brevity. Standard errors are clustered 

at the firm level and are presented in parentheses. Estimates followed by the symbols ***, **, and * indicate significance 
at the 1%, 5%, and 10% levels, respectively. A detailed description of all variables, including sources of data, is provided 

in Table 3.1. 

Panel A. Alternative estimation method and proxies  

 Ind_DTD Ind_DTD Ind_DTD PD PD PD 

 (1) (2) (3) (4) (5) (6) 

Ind_ Inv_Ln (AMIHUD) 0.159***      

 (0.007)      
Ind_Inv_Ln (QSPREAD)  0.383***     

  (0.042)     

Ind_ Inv_Ln (TAZD)   0.057***    

   (0.010)    
Inv_Ln (AMIHUD)    -0.060***   

    (0.004)   

Inv_Ln (QSPREAD)     -0.055***  
     (0.003)  

Inv_Ln (TAZD)      -0.033*** 

      (0.004) 
Intercept Included Included Included Included Included Included 

Industry-adjusted controls Yes Yes Yes No No No 

Baseline controls  Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes 
Industry fixed effects No No No Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Firm fixed effects Yes Yes Yes No No No 
Observations 41,474 41,474 41,474 41,683 41,683 41,683 

Adjusted R-squared 0.788 0.789 0.785 0.561 0.528 0.558 

Panel B. Alternative sample(s)  

Dependent variable=DTD (1) (2) (3)  (4)  (5)  (6) 

Inv_Ln (AMIHUD) 0.490***     0.548***     

 (0.031)     (0.028)     

Inv_Ln (QSPREAD)   0.534***     2.051***   

   (0.147)     (0.149)   
Inv_Ln (TAZD)     0.362***     0.462*** 

     (0.055)     (0.048) 

Intercept Included Included Included Included Included Included 
Baseline controls  Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 
Firm fixed effects No No No No No No 

Observations 32,004 32,004 32,004 24,310 24,310 24,310 

Adjusted R-squared 0.382 0.390 0.378 0.456 0.455 0.449 

Panel C. Cross-industry estimation 

 Inv_Ln  

(AMIHUD) 

Inv_Ln  

(QSPREAD) 

Inv_Ln  

(TAZD) 

Inv_Ln  

(AMIHUD) 

Inv_Ln  

(QSPREAD) 

Inv_Ln  

(TAZD) 

Dependent variable=DTD (1) (2) (3)  (4)  (5)  (6) 

Consumer Discretionary 0.218*** 0.983*** 0.118*** 0.319*** 1.981*** 0.070** 

  (0.027) (0.251) (0.033) (0.021) (0.246) (0.032) 

Consumer Staples 0.193*** 0.835* 0.191*** 0.358*** 1.994*** 0.204*** 
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(0.047) (0.430) (0.052) (0.036) (0.433) (0.049) 

Energy 0.054 0.787** -0.066 0.121*** 0.298 0.043 
(0.051) (0.397) (0.057) (0.043) (0.387) (0.054) 

Health Care 0.548*** 2.120*** 0.295*** 0.524*** 3.395*** 0.038 

(0.049) (0.444) (0.056) (0.041) (0.424) (0.054) 
Industrials 0.149*** 0.450** 0.021 0.291*** 2.375*** 0.036 

(0.026) (0.220) (0.031) (0.020) (0.212) (0.029) 

Information Technology 0.142*** 0.604* 0.060 0.428*** 3.098*** 0.055 

(0.039) (0.336) (0.052) (0.033) (0.331) (0.053) 
Materials 0.163*** 0.712*** 0.112*** 0.246*** 2.246*** 0.109*** 

(0.028) (0.274) (0.033) (0.023) (0.256) (0.031) 

Real Estate 0.319*** 1.183** 0.045 0.359*** 2.555*** -0.083
(0.051) (0.553) (0.055) (0.046) (0.567) (0.054)

Telecommunication Services 0.461*** 0.664 0.141 0.581*** 4.540*** 0.092

(0.095) (0.958) (0.094) (0.078) (0.983) (0.103)

Utilities 0.327*** 1.691*** 0.070 0.544*** 3.602*** 0.491***
(0.057) (0.459) (0.067) (0.045) (0.482) (0.067)

Intercept Included Included Included Included Included Included

Baseline controls  Yes Yes Yes Yes Yes Yes
Country fixed effects Yes Yes Yes No No No

Industry fixed effects No No No No No No

Year fixed effects Yes Yes Yes Yes Yes Yes
Firm fixed effects No No No No No No

Panel D. Additional controls 

Inv_Ln 

(AMIHUD) 

Adjusted 

R-squared

Inv_Ln 

(QSPREAD) 

Adjusted 

R-squared

Inv_Ln 

(TAZD) 

Adjusted 

R-squared

Dependent variable=DTD (1) (1) (2) (2) (3) (3)

Time 0.274*** 0.401 0.147*** 0.405 0.124*** 0.395 

(0.013) (0.022) (0.016) 

Cost 0.268*** 0.402 0.143*** 0.404 0.120*** 0.396 
(0.013) (0.022) (0.016) 

Efficient insolvency 0.271*** 0.401 0.136*** 0.405 0.118*** 0.395 

(0.013) (0.021) (0.016) 

Government effectiveness 0.231*** 0.403 0.136*** 0.408 0.107*** 0.399 
(0.012) (0.021) (0.015) 

Rule of law 0.227*** 0.402 0.126*** 0.407 0.103*** 0.398 

(0.012) (0.021) (0.015) 
Voice and accountability 0.229*** 0.403 0.135*** 0.408 0.105*** 0.398 

(0.012) (0.021) (0.015) 

Political stability 0.228*** 0.402 0.132*** 0.407 0.104*** 0.398 
(0.012) (0.021) (0.015) 

Regulatory quality 0.228*** 0.402 0.132*** 0.407 0.104*** 0.398 

(0.012) (0.021) (0.015) 

Control of corruption 0.229*** 0.403 0.137*** 0.408 0.105*** 0.399 
(0.012) (0.021) (0.015) 

GDP growth 0.227*** 0.403 0.124*** 0.408 0.101*** 0.399 

(0.012) (0.021) (0.015) 
Inflation 0.226*** 0.404 0.112*** 0.409 0.101*** 0.400 

(0.012) (0.021) (0.015) 

Creditor rights 0.233*** 0.408 0.121*** 0.412 0.098*** 0.403 
(0.013) (0.022) (0.015) 

Liquid assets 0.224*** 0.405 0.114*** 0.410 0.109*** 0.400 

(0.012) (0.022) (0.015) 

Intercept Included Included Included 
Baseline controls  Yes Yes Yes 

Country fixed effects Yes Yes Yes 
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Industry fixed effects Yes  Yes  Yes  

Year fixed effects Yes  Yes  Yes  
Firm fixed effects No  No  No  

 

3.7.5 Additional controls 

Although our baseline regression model mitigates concerns about omitted variables by 

controlling for an extensive set of firm-level variables, we account for 13 country-level 

variables as additional controls. First, as motivated by Cho et al. (2014) and Djankov et 

al. (2008a), we include three variables related to bankruptcy costs, the length of time it 

takes to resolve the insolvency process (Time); the estimated cost of insolvency 

proceeding (Cost); and (3) a dummy variable for whether the insolvency outcome is 

efficient (Efficient insolvency). Second, to control for different dimensions of governance 

of a country, we add six components of the world governance indicators such as 

government effectiveness, rule of law, voice and accountability, political stability, 

regulatory quality, and control of corruption constructed by Kaufmann et al. (2012). 

Third, to account for differences in economic performance and development, we account 

for the growth rate GDP (GDP growth) and the annual inflation rate (Inflation) (e.g., 

Claessens & Klapper, 2005; Houston et al., 2010). Additionally, we add creditor rights 

index (Creditor rights) and the ratio of the value of the liquid assets (easily converted to 

cash) to the short-term funding and the total deposits to control for global financial 

development. In Panel D of Table 3.8, we present only the coefficients on Inv_Ln 

(AMIHUD), Inv_Ln (QSPREAD), and Inv_Ln (TAZD) along with adjusted R-squared 

and find that the significant negative effect of stock liquidity on default risk continues to 

hold, suggesting that additional country-level variables do not affect the documented 

negative relation.   
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3.8 Conclusion 

In this study, we empirically investigate the effect of stock liquidity on default risk, as 

measured by the Merton’s distance to default (DTD). Using a cross-country sample of 46 

countries for non-financial firms during the 2004–2015 period, we find that stock liquidity 

significantly decreases default risk around the globe. These results are further robust to 

an alternative estimation method, to alternative specifications of stock liquidity, to an 

alternative measure of default risk, to alternative samples, to the cross-industry 

estimation, and to additional controls. To overcome the reverse causality, we make use 

of a natural experiment setting where the introduction of the MiFID is treated as an 

exogenous shock to liquidity in the European countries (Cumming et al., 2011). As a 

primary analysis for endogeneity concern, we implement a DiD approach and find a 

significant decrease in default risk following the year of the MiFID, confirming that the 

causality runs from stock liquidity to default risk.  

In additional analyses, we examine whether the negative effect of stock liquidity on 

default risk varies across country-level investor protection and information environments. 

We first show this effect to be more pronounced in countries with weaker investor 

protection (e.g., civil-law tradition and lower anti-director rights). Second, we document 

a stronger effect of liquidity on default risk in countries with a poorer information 

environment (e.g., lower levels of information sharing and less reporting). Further, we 

test the impact of firm-level informational efficiency and governance monitoring on the 

relation between stock liquidity and default risk and find that the effect of liquidity on 

default risk is more effective for firms with lower analyst coverage and greater 

blockholder ownership. Overall, as the first cross-country study, our evidence extends the 

existing literature on stock liquidity and default risk in international markets and 

emphasizes the importance of stock liquidity in affecting default risk along with the 

moderating effect of regulatory settings. 
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Abstract 

We document a negative effect of board gender diversity on default risk for a sample of 

54 countries for the period 2004–2016. To identify the causal effect, we use the legislation 

of gender quotas as an exogenous shock to gender diversity and find robust results. The 

effect of gender diversity on default risk is more pronounced for firms with weaker 

corporate governance. Further, we find a stronger (weaker) influence of board gender 

diversity on default risk for countries where masculine (feminine) culture is observed. 

Overall, these findings support the recent calls for women representation on corporate 

boards worldwide. 

 

 

Highlights 

• We document a negative effect of board gender diversity on default risk in international 

markets. 

• The negative effect is more pronounced for firms with weaker corporate governance.  

• The effect of board gender diversity on default risk is stronger in countries with masculine 

culture. 

• Default risk is lower following the enactment of gender quotas that imposes an exogenous 

increase in the number of women directors on corporate boards. 
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4.1      Introduction 

The financial crises and corporate scandals have alerted authorities to the importance of 

board gender diversity (Adams & Funk, 2012; Liu et al., 2014). However, women on 

corporate boards remain underrepresented worldwide (Catalyst, 2017; Lara et al., 2017; 

Liu, 2018).31 According to statistics for globally listed firms in 2016, the role of women 

directors serving on the average corporate board of globally listed firms is approximately 

11.7 % (Ye et al., 2019).32 Recently, legislators and firms have come under increasing 

pressure to rectify this imbalance between female and male representation in the board 

through several efforts and developments (e.g., the legislation of gender diversity quotas 

for women representation on corporate boards) that make understanding the impact of 

board gender characteristics vitally important (Chen et al., 2016a).33  

The studies investigating the effect of board gender diversity on various firm outcomes 

using country-specific samples are aplenty.34 However, there has been a dearth of 

research examining the relationship between the board gender diversity and default risk 

across countries. In general, a firm defaults when it fails to make contractual payments to 

debt holders (Valta, 2016). On the one hand, understanding the sources of default risk, 

 
31 See, for example, Harvard Law School Forum on Corporate Governance and Financial Regulation for 
more details at https://corpgov.law.harvard.edu/2017/01/05/gender-parity-on-boards-around-the-world/ 

(accessed on 6 August 2018).  
32 In the European Union (EU), male dominates in leadership positions of the corporate sector and, on 

average, only 23.3 % of board members of the largest publicly listed companies are women (EU’s Fact 

Sheet, 2016).  
33 Norway was the first to pass a law—enacted in 2003 and enforced since 2006— to represent at least 40 

% of directorships filled by women (Ahern & Dittmar, 2012; Matsa & Miller, 2013). Following Norway, 

policy makers in other European countries have begun to push women’s growth in business leadership by 

adopting gender quotas for corporate boards of directors (Matsa & Miller, 2013). Moreover, many 

proposals for governance reform, as argued in Adams and Ferreira (2009), explicitly stress the importance 

of gender diversity in the board room in the countries outside the Europe (e.g., Higgs (2003) report in the 

UK).  
34 Those are, for example, firm performance (e.g., Dezsö & Ross, 2012; Miller & del Carmen Triana, 2009), 

firm value (e.g., Carter et al., 2003), dividend policy (Chen et al., 2017; Ye et al., 2019), mergers and 

acquisition (e.g., Levi et al., 2014), stock prices (Gul et al., 2011), and risk-taking (e.g., Faccio et al., 2016), 

among others.  

 

https://corpgov.law.harvard.edu/2017/01/05/gender-parity-on-boards-around-the-world/
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because of its devastating effects, is of significant importance for stakeholders.35 On the 

other hand, even though the public pressure pushes to increase the gender diversity on 

corporate boards (Sila et al., 2016), most of the previous default risk studies show how 

firm-level characteristics explain default risk and surprisingly ignore the role of board 

gender diversity in the global markets.36 In this study, we attempt to fill this knowledge 

gap in the literature by investigating the role of women directors that help explain 

international differences in firm default risk. 

As discussed in Ye et al. (2019), gender-diverse boards promote more effective corporate 

boards (Adams & Ferreira, 2009; Cumming et al., 2015; Gul et al., 2011), make well-

reasoned decisions, and motivate to promote shareholder’s interest by addressing agency 

problems (Ye et al., 2019). Agency and resource-dependence theories (Jensen & 

Meckling, 1976; Pfeffer, 1972; Pfeffer & Salancik, 1978) hypothesize a negative effect 

of gender diversity on default risk. According to the agency theory, board gender diversity 

may mitigate information asymmetries between managers and shareholders, and 

minimize the moral hazard problems (e.g., shirking responsibility, overcompensation, 

consumption of perquisites, and empire building). Prior research shows the role of 

gender-diverse boards in reducing empire building through acquisitions (Chen et al., 

2016a; Huang & Kisgen, 2013; Levi et al., 2014). Corporate managers, in the absence of 

a moral hazard problem, cannot pursue their self-interests and transfer the wealth of a 

firm at the expense of shareholders (Jensen & Meckling, 1976). The mitigation of a moral 

hazard problem decreases the agency risk to the shareholders, which increases the 

 
35 Default adversely affects productivity through supply chain interruptions and employee attrition, incurs 

legal and administrative costs, destroys some or all of the value of investment the shareholders have made, 

and harms customer retention and employee well-being (e.g., Brogaard et al., 2017; Xu & Zhang, 2009).  

 
36 For instance, among others, Brogaard et al. (2017) show that enhanced stock liquidity reduces default 

risk by improving stock price informational efficiency and facilitating corporate governance by 

blockholders. Goyal and Wang (2013) find that short-term debt (long-term debt) issuers experience a 

significant decline (increase) in their default risk. 
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expected value of the future cash flow (Ashbaugh-Skaife et al., 2006), resulting in lower 

default risk. According to the resource dependence theory, corporate boards bring three 

broad categories of benefits (Hillman et al., 2007; Pfeffer & Salancik, 1978).37 Also, 

corporate boards manage external uncertainties by developing linkages to the external 

entities (Hillman et al., 2000) and assist firms in gaining critical information and valued 

resources essential to remain solvent (Pfeffer & Salancik, 1978). Firms purposefully 

appoint women directors who can help manage environmental dependencies as well as 

for the benefits they bring to boards (Hillman et al., 2007). Given these arguments with 

empirical evidence in the literature, we conjecture that firms with more gender-diverse 

boards should have a lower level of default risk. 

To address the above empirical prediction, we use a large sample of 39,777 firm-year 

observations for 6,422 non-financial firms across 54 countries during the period 2004–

2016. Following the prior literature (Adams & Ferreira, 2009; Ahern & Dittmar, 2012; 

Liu et al., 2014), we quantify board gender diversity by the percent of women directors 

on board (%Women directors). To capture default risk, we use the Merton’s distance to 

default (DTD), which is inversely related to default risk. We document a negative effect 

of board gender diversity on default risk, suggesting that firms with more gender-diverse 

boards exhibit lower default risk. The effect is economically meaningful: one standard 

deviation increase in %Women directors raises DTD by 2.04%, implying a reduction in 

default risk. Our results hold for various robustness tests. 

Our baseline regression results are potentially subject to endogeneity arising from either 

reverse causality running from default risk to board gender diversity or omitted variables. 

To address these concerns, we choose a quasi-natural setting surrounding the legislation 

of gender quotas that mandate women representation on corporate boards at least for three 

 
37 i.e., advice and counsel, legitimacy, and access to resources/channels of communication to firms. 
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reasons. First, the enactment passed by a country on gender quotas does not allow any 

voluntary self-selection by firms (Gul et al., 2011). Second, the regulation imposes an 

exogenous increase in the number of women directors on corporate boards. For instance, 

the enforcement of Norway’s 2006 quota reflects a more progressive attitude toward 

women board representation (Matsa & Miller, 2013). Finally, the change in this 

legislation across countries is unlikely to directly drive the firm default risk. Using a 

difference-in-differences (DiD) approach, we find a significant decrease in default risk 

following the enactment of gender quotas. To further ensure that the decrease in default 

risk is driven by the above quasi-natural setting, we compare the changes in default risk 

before (pre-law periods) and after (post-law periods) the legislation of women quotas for 

countries that mandate women representation on corporate boards. We find that change 

in default risk is significantly more negative for the post-law periods. The entirety of these 

results confirms the causal effect of board gender diversity on default risk. 

After documenting robust evidence on the negative effect of board gender diversity on 

default risk, we examine the extent to which this effect is moderated by the role of 

corporate governance monitoring. Prior research is evident for a weaker influence of 

board gender diversity on managerial actions when firm governance is strong in 

monitoring managerial activities (Adams & Ferreira, 2009; Chen et al., 2017; Gul et al., 

2011; Liu et al., 2014). Thus, we argue that if board gender diversity and corporate 

governance controls substitute each other, the effect of board gender diversity on default 

risk should be more (less) prominent for firms with weaker (stronger) governance 

controls. To test this conjecture, we focus on the CEO chair and product market 

competition as internal and external governance mechanisms, respectively (e.g., Chen et 

al., 2017).38 Consistent with our prediction, we find that the effect of board gender 

 
38 Table 4.1 provides a detailed description of all variables. 
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diversity on default risk is more important for firms with high governance needs (i.e., 

when CEO is more powerful) and is weaker for firms with greater governance controls. 

We further examine whether a country’s masculine versus feminine culture mitigates the 

influence of board gender diversity on default risk because cultural values matter for 

financial outcomes in markets worldwide (Ahern et al., 2015a). More specifically, 

differences in masculinity (femininity) are the most important cultural dimension that 

plays a significant role in managerial decision-making. Prior research shows how 

masculinity affects the effectiveness of the board of directors, suggesting a negative effect 

of cultural diversity on firm performance (Frijns et al., 2016). Other evidence shows that 

managers in masculine societies are more likely to pursue high-risk investments and 

intensify overinvestment problems (Zheng et al., 2012), which, in turn, increase the 

chance for a firm going into insolvency. Thus, we expect that masculine (feminine) 

culture could potentially strengthen (weaken) the effect of board gender diversity on 

default risk. To test this prediction, we use Hofstede’s (2001) Masculinity index (Mas 

Index) based on a cross-country psychological survey of employee values between 1967 

and 1973. The higher the masculinity index of a country, the higher the masculinity in 

that country. Consistent with our expectation, we find a stronger (weaker) influence of 

board gender diversity on default risk for countries where stronger masculine (feminine) 

culture is observed. This evidence explores how masculine versus feminine societies 

affect the relationship between board gender diversity and default risk. 

Our contributions to the literature are threefold. First, following the governments 

increasingly contemplate policies relating to board gender diversity (e.g., gender diversity 

quotas), there is a growing literature on board gender diversity that explores the possible 

links between women directors and various corporate outcomes. For instance, board 

gender diversity increases dividend payouts (Chen et al., 2017; Ye et al., 2019), is 

beneficial for firm performance (e.g., Campbell & Mínguez-Vera, 2008; Joecks et al., 
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2013; Liu et al., 2014), improves firm value (Carter et al., 2003), and positively associates 

with stock price informativeness (Gul et al., 2011).39 In addition, firms with more gender-

diverse boards associate with reduced empire building through acquisitions (Chen et al., 

2016a; Huang & Kisgen, 2013; Levi et al., 2014). Prior research studying the effect of 

board gender diversity on firm outcomes focuses on the firms in the US as well as a few 

other developed and emerging economies. Hence, there is a lack of understanding of the 

role of board gender diversity in the context of international markets, except for a few 

studies (e.g., Ye et al., 2019).40 Building on this strand of literature, our study shows, for 

the first time, an inverse effect of board gender diversity on default risk in the global 

markets, and that such an effect is weaker (more important) for firms with greater 

governance controls (with high governance needs). 

Second, we contribute to the stream of research that explores the determinants of firm 

default risk. The recent strand of literature, in explaining default risk, provides country-

specific evidence, mainly for the US; for example, stock market liquidity (Brogaard et 

al., 2017), incentive structure (Bennett et al., 2015), innovation performance (Hsu et al., 

2015), debt maturity choice (Goyal & Wang, 2013), stock market return and volatility 

(Giesecke et al., 2011), equity returns (Garlappi et al., 2006), and other governance 

characteristics. We extend this strand of literature by highlighting the implications of 

board gender diversity for default risk and by shedding light on the association between 

board gender diversity and default risk in a global setting with 54 countries. 

 
39 The empirical evidence on the role of board gender diversity on firm performance and firm value is 

inconclusive. For example, Carter et al. (2010) and Farrell and Hersch (2005) document an insignificant 

association between board gender diversity and firm performance. As opposed to these studies, Adams and 

Ferreira (2009) find a negative association between board gender diversity and firm performance because 
of over-monitoring by women directors. Frijns et al. (2016) also document a negative impact of cultural 

diversity in boards of directors on firm performance. Moreover, Ahern and Dittmar (2012) show that 

enforcement of a gender quota on boards in Norway’s public companies results in lower firm value.  
40 The study by Ye et al. (2019) examines the role of board gender diversity on dividend payouts in 22 

countries and documents a positive relationship between board gender diversity and dividend payouts. 
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Additionally, we expand on insights from the board diversity and default risk literature 

related to when national culture influences managerial decision-making. Prior research 

finds evidence on how women on boards are more effective in male-dominated industries, 

particularly, in reducing both the frequency and severity of fraud (Cumming et al., 2015). 

Building on this line of research, we examine the role of masculine (feminine) culture and 

show that the effect of board gender diversity on default risk is more (less) pronounced 

in countries where masculine (feminine) culture is observed. Overall, our study brings 

together the literature of board gender diversity, default risk, and cultural finance for the 

first time in a single study. 

The remainder of the study proceeds as follows. Section 4.2 provides an overview of the 

theoretical background and hypotheses. Section 4.3 describes the data and measures of 

variables we use in the study. Section 4.4 discusses the baseline results on the effect of 

board gender diversity on default risk. Sections 4.5 conducts further explorations of 

default risk, while Section 4.6 concludes. 

4.2 Literature review and hypothesis development 

4.2.1 The role of board gender diversity on default risk 

In this section, we build the relationship between board gender diversity and default risk 

from two theoretical frameworks, such as agency theory and resource dependence theory. 

The agency theory, developed by Jensen and Meckling (1976), plays a dominant role in 

providing a theoretical reference in corporate governance studies (Shleifer & Vishny, 

1997). Separation of ownership and control in corporate organizations leads to 

information asymmetry problems between shareholders and managers. When managers 

have incentives to pursue their own interests at the expense of external stakeholders, 

information asymmetry creates a moral hazard problem, leading to raise agency risk to 

the shareholders. Subsequently, it decreases the expected value and increases the 
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volatility of the future cash flow, and is thus likely to increase the default risk (Ashbaugh-

Skaife et al., 2006).  

One way to alleviate such an agency problem in a corporation is to enhance efficient 

board guidance and monitoring (Fama & Jensen, 1983). Prior studies on board gender 

diversity demonstrate that women directors improve the effectiveness of the board in 

monitoring the opportunistic behaviour of management. Carter et al. (2003) show that 

women directors ask questions that would not come from directors with more traditional 

backgrounds, which is crucial for effective board monitoring. Adams and Ferreira (2009) 

provide evidence of better attendance at board meetings when the boards are gender-

diverse. More notably, women directors are more likely than their male counterparts to 

serve on audit committees and other committees that have monitoring roles. Other 

evidence shows that gender diversity translates to higher earnings quality (Srinidhi, Gul, 

& Tsui, 2011), results in a richer information environment (Gul et al., 2011), and 

improves audit quality (Lai, Srinidhi, Gul, & Tsui, 2017). Overall, these studies show that 

board gender diversity results in monitoring benefits that include greater transparency, 

better reporting, and a richer information environment. 

Resource dependence theory (Pfeffer, 1972; Pfeffer & Salancik, 1978) emphasizes the 

interdependence between organizations and entities in their external environment that 

control important resources (Hillman et al., 2007). This theory advocates three broad 

categories of benefits accrue to firms through corporate boards: advice and counsel, 

legitimacy, and access to resources/channels of communication (Hillman et al., 2007; 

Pfeffer & Salancik, 1978).41 The corporate boards can manage external uncertainties by 

developing linkages to the external entities (Hillman et al., 2000) and assist firms in 

 
41 Hillman and Dalziel (2003) group the sources of these benefits as directors’ human capital (e.g., expertise, 

skills, knowledge, and reputation) and relational capital (e.g., resources available through a network of 

relationships). 
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gaining critical information and valued resources essential to remain solvent (Pfeffer & 

Salancik, 1978). Diverse groups exhibit increased information search and generate more 

alternative solutions to problems (e.g., Dutton & Duncan, 1987; Watson, Kumar, & 

Michaelsen, 1993). Women directors on board improve the reputation and credibility of 

a firm in both internal and external labour markets (Daily & Schwenk, 1996; Hambrick 

& D'Aveni, 1992) and add legitimacy to an organization (Cox, Lobel, & McLeod, 1991; 

Milliken & Martins, 1996). 

To summarize, firms with more gender-diverse boards can enhance efficient board 

guidance and monitoring (e.g., Adams & Ferreira, 2009; Lai et al., 2017). Also, firms 

purposefully seek out women directors for the benefits they bring to boards as well as for 

the value addition through managing environmental dependencies (Hillman et al., 2007). 

Given the above discussion, we develop our baseline hypothesis as follows: 

Hypothesis 1 (H1): Board gender diversity is negatively related to firm default risk.  

4.2.2 The role of corporate governance and national culture on default risk 

The extent to which board gender diversity affects default risk could vary across the 

quality of internal and external corporate governance. As said in prior studies, board 

gender diversity can be a value-enhancing (value-destroying) strategy for firms whose 

corporate governance controls are weak (strong). For instance, Chen et al. (2017) find 

that board gender composition significantly increases the dividend payout only for firms 

with weak governance. Liu et al. (2014) show that gender-diverse boards have beneficial 

effects on firm performance due to weak corporate governance regimes in China. Gul et 

al. (2011) document that gender-diverse boards could act as a substitute mechanism for 

weak corporate governance. Adams and Ferreira (2009) show that gender diversity is 

beneficial for firms with poorer corporate governance where additional board monitoring 

could enhance firm value, but harmful for firms with stronger governance controls. All 

these studies are evident for a weaker (stronger) influence of board gender diversity on 
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managerial actions when firm governance is strong (weak) in monitoring managerial 

activities. In addition to the value-enhancing role of board gender diversity, better 

corporate governance disciplines managers by urging them to engage in value-enhancing 

investments and guards opportunistic management behaviour (Brogaard et al., 2017). 

Building on these insights, if board gender diversity and corporate governance controls 

substitute each other, we expect the effect of board gender diversity on default risk to be 

more (less) prominent for firms with weaker (stronger) governance controls. As such, we 

develop the following hypothesis: 

Hypothesis 2 (H2): The effect of board gender diversity on default risk is weaker 

(stronger) in firms where governance monitoring controls are stronger (weaker). 

Extant literature on cultural finance finds evidence on the influence of national culture on 

firms’ financial decision-making through beliefs or values that influence individual 

agents’ perceptions, preferences, and behaviours (e.g., Aggarwal et al., 2016; El Ghoul et 

al., 2017). More specifically, differences in masculinity (femininity) are the most 

important cultural dimension that plays a significant role in managerial decision-making. 

The masculinity dimension considers whether a society focuses more on the “masculine” 

aspects of being assertive and performance-driven versus the “feminine” aspects of 

cooperation and minding the quality of life (Frijns et al., 2016). According to gender 

socialization theory (Dawson, 1997), men and women learn their masculine and feminine 

personalities in childhood (e.g., different sex roles, related values, and concerns) and 

consequently, they exhibit psychological and cognitive differences in moral principles 

(Cumming et al., 2015). From a psychological perspective, women are less overconfident, 

more risk-averse, and more conservative than men, tending to focus on strategies that 

avoid the worst outcomes (Byrnes, Miller, & Schafer, 1999; Cumming et al., 2015; 

Powell & Ansic, 1997; Sunden & Surette, 1998). A few studies find evidence on the role 

of masculine (feminine) culture in the cultural finance literature. For instance, Frijns et 
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al. (2016) show that masculinity affects the effectiveness of the board of directors 

suggesting a negative effect of cultural diversity on firm performance. Lim, Makhija, and 

Shenkar (2016) show that masculinity plays a significant role in explaining the 

asymmetric impact of cultural distance on premiums paid in cross-border mergers and 

acquisitions. Moreover, in more masculine societies, managers have a higher tendency to 

consume benefits (e.g., perks), build their corporate kingdoms to satisfy their sense of 

achievement, and are more likely to pursue high risk investments and intensify 

overinvestment problems (Zheng et al., 2012). Building from these discussions and 

findings, we expect the effect on board gender diversity on default risk to be stronger in 

masculine societies than feminine societies. Thus, our hypothesis is:  

Hypothesis 3 (H3): The effect of board gender diversity on default risk is stronger 

(weaker) in countries where masculine (feminine) culture is observed. 

4.3 Data, sample, variables, and summary statistics 

Table 4.1 summarizes the definitions and sources of all variables used in the analysis, 

including those used in the robustness checks and additional analyses. 

4.3.1 Data sources and sample 

We begin our analyses by collecting firm-level variables of all publicly listed firms 

covered by Bloomberg. Primarily, we collect women directors on corporate boards, other 

board-characteristics, and firm-level characteristics from the Bloomberg database. To 

measure default risk, we obtain the market-based proxy from the Credit Research 

Initiative (CRI) database.42 The rest of the firm financial information comes from the 

merged Bloomberg and Osiris databases. We obtain country-level characteristics data 

from World Bank (e.g., the World Development Indicators) and several existing studies 

 
42 The Risk Management Institute (RMI) of the National University of Singapore manages the CRI 

database.  
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(e.g., Hofstede, 2001; Kaufmann et al., 2012). We exclude firm-years with negative sales 

and omit financial firms in our sample. To alleviate the potential effect of outliers, we 

winsorize all continuous firm-level variables at the bottom and top 1% levels. After 

merging default risk data with gender diversity and other variables, our final sample 

consists of 39,777 firm-year observations of 6,422 non-financial firms from 54 countries 

covering 2004 to 2016. 
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Table 4.1:  Variables, definitions, and sources 

Variable Description Source 

Board gender diversity 

Percent of women directors 

(%Women directors) 

The number of women directors on board defined 

as a percentage of total board size 

Bloomberg 

The number of women 

directors (#Women directors) 

The number of women directors on board Bloomberg 

The fraction of women 

directors 

The number of women directors divided by the 

number of directors on board 

Bloomberg 

Women directors_Fraction SQ. The square of the fraction of women directors on 

board 

Bloomberg 

Log(#Women directors) Natural logarithm of the number of women 
directors on board 

Bloomberg 

Women director3 A dummy variable equals one if three or more 

women directors are on the corporate board and 
zero otherwise 

Bloomberg 

Default Risk Measures 

Distance to default (DTD) The annual average of the distance to default for 

gauging how far a limited-liability firm is away 
from default over a firm’s fiscal year.  

RMI-CRI, NUS 

The probability of default (PD) The annual average of the probability of default 

for measuring the likelihood of an obligor is 
unable to honor its financial obligations over a 

firm’s fiscal year. 

RMI-CRI, NUS  

Credit default swap spreads 

(CDS) 

The annualized premium required to compensate 

the counterparty for the default risk, on an 
actuarial basis, of the reference firm over a firm’s 

fiscal year. 

RMI-CRI, NUS  

Altman’s Z-score (Z-score) The natural logarithm of Z-score (Z), i.e., 

Z =  1.2X1 + 1.4X2 + 3.3X3 + 0.6X4 + 1.0X5 

where  

X1 = Working Capital / Tangible Assets 

X2 = Retained Earnings / Tangible Assets 

X3 = EBIT / Tangible Assets 

X4 = Market Value of Equity / Total Liabilities 

X5 = Sales / Tangible Assets 

Bloomberg 

Board- and firm Characteristics  

CEO chair A dummy variable equals one if a company’s’ 

CEO is also chairman of the board and zero 
otherwise 

Bloomberg 

Percent of independent 

directors (%Independent 

directors) 

Number of independent directors on board 

defined as a percentage of total board size  

Bloomberg 

Board size Number of directors on board Bloomberg 

Environmental, Social, and 

Governance disclosure (ESG 
score) 

This score measures the amount of ESG data a 

company reports publicly 

Bloomberg 

Board meetings Total number of corporate board meetings held in 

a financial year 

Bloomberg 

Board meeting attendance 

(BM attendance) 

Percentage of members in attendance at board 

meetings during the period 

Bloomberg 

Firm size (Size) The natural logarithm of total assets computed 

over a firm’s fiscal year. 

Bloomberg 

 
Profitability (ROA) The ratio of operating income before depreciation 

to total assets computed over a firm’s fiscal year. 

Bloomberg 
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Asset tangibility (Tangibility) The ratio of net property, plant, and equipment to 

total assets computed over a firm’s fiscal year. 

Bloomberg 

Asset liquidity (Liquidity) The ratio of current assets to current liabilities 

computed over a firm’s fiscal year. 

Bloomberg 

Return volatility (Volatility) The standard deviation of the earnings before 
interest and tax for firms computed over a firm’s 

fiscal year. 

Bloomberg 

Leverage (LEV) The ratio of long-term debt to total assets 

computed over a firm’s fiscal year. 

Bloomberg 

Market-to-book ratio (MTB) The market to book value computed over a firm’s 

fiscal year. 

Bloomberg 

Firm age (Age) The natural log of a number of years since the 
firm's listing computed over a firm’s fiscal year. 

Osiris 

Product market competition  

(RevHHI)  

The Herfindahl-Hirschman Index (HHI) as minus 

one multiplied by the sum of squared market 

shares at the country-industry-year level. 

Bloomberg 

Country Characteristics 

GDP growth rate (GDP 

growth) 

The natural log of annual GDP growth World 

Development  
Indicators 

Annual inflation rate 

(Inflation) 

The percentage of the annual inflation rate World 

Development  

Indicators 
Masculinity (Mas Index) Hofstede’s cultural index of masculinity. A 

higher score indicates a higher degree of 

masculinity. 

Hofstede (2001), 

https://geerthofsted

e.com 

 

4.3.2 Measuring board gender diversity  

The main variable of interest is on board gender diversity. Following prior studies on 

gender diversity (Adams & Ferreira, 2009; Ahern & Dittmar, 2012; Liu et al., 2014), we 

characterize board gender diversity by the percentage of women directors on corporate 

board (%Women directors) as a primary measure.43 In our robustness checks, we also use 

several other proxies, for example, number of women directors on the corporate board 

(#Women directors), a fraction of women directors on corporate board, and the natural 

log of the number of women directors on corporate board (Women directors_Fraction 

 
43 Studies on gender-diverse boards characterize measures of gender diversity either with (e.g., Chen et al., 

2017; Liu, 2018) or without (e.g., Gul et al., 2011; Liu et al., 2014; Sila et al., 2016) minimizing the potential 
effect of outliers. In our study, all non-binary measures of board gender diversity are winsorized at the 

bottom and top 1% levels. In an untabulated table, we find no variations in the signs and significance levels 

of the coefficient estimates when measures are not winsorized, except for some differences in the 

magnitudes. 

 

https://geerthofstede.com/
https://geerthofstede.com/
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SQ.). The other measures of board gender diversity are largely consistent with prior 

literature (e.g., Chen et al., 2017; Gul et al., 2011; Liu, 2018; Sila et al., 2016). 

4.3.3 Measuring default risk 

We measure default risk by the Merton (1974) distance to default (DTD), because: (1) 

this approach remains the most widely used market-based credit risk metric; (2) Market-

based approach performs better than accounting-based approach for the estimation of 

default risk (Bharath & Shumway, 2008; Das et al., 2009; Hillegeist et al., 2004). The 

Merton (1974) structural models use option pricing methods to compute a probability of 

default from the level and volatility of market value of assets (Duffie & Singleton, 1999; 

Jarrow & Turnbull, 1995), with a strike price equal to the face value of the firm’s 

liabilities (Bharath & Shumway, 2008). The larger the positive distance between firm 

value and firm liabilities, the lower is the probability of default. For methodological 

details on estimating the distance to default, see the articles by Bharath and Shumway 

(2008) and Duan et al. (2012).  

4.3.4 Measuring control variables 

We attempt to isolate the impact of board gender diversity on default risk by 

comprehensively accounting for a series of control variables into three groups. First, as 

documented in Liu et al. (2014), we follow the recent corporate board literature (e.g., 

Bebchuk & Cohen, 2005) and control for a group of board characteristics: a CEO chair 

dummy variable (CEO Chair); the percent of independent board directors (%Independent 

directors); and the number of directors on corporate board (Board size). 

Second, following the prior studies (Brogaard et al., 2017; Goyal & Wang, 2013), our 

firm-level control variables include: firm size (Size)—defined as the natural log of total 

assets; profitability (ROA)—defined as the return on assets; asset tangibility 

(Tangibility)—defined as the ratio of net property, plant, and equipment to total assets; 
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asset liquidity (Liquidity)—defined as the ratio of current assets to current liabilities; 

return volatility (Volatility)—defined as the standard deviation of earnings before interest 

and tax for firms; and leverage (Leverage)—defined as the ratio of long-term debt to total 

assets. We also account for asset liquidity (Liquidity)—defined as the ratio of current 

assets to current liabilities, and firm age (Age)—defined as the natural log of a number 

of years since the firm's listing. Additionally, to isolate time-varying country-specific 

macroeconomic conditions under which firms operate, we control for the growth rate of 

GDP (GDP growth) and the annual inflation rate (Inflation) in all specifications (e.g., 

Claessens & Klapper, 2005; Faccio & Xu, 2015; Houston et al., 2010). 

4.3.5 Summary statistics and correlation analysis 

Table 4.2 provides the summary statistics (mean and median) for the overall sample, firms 

operating in countries with gender diversity quotas, firms operating in non-quota markets, 

firms with and without women directors. Among the sampled economies, 8.69% of all 

directors are women with wide variations across quota versus non-quota markets, and 

firms with versus without women directors. In more detail, countries that have passed 

legislation for more women directors on boards employ a significantly higher number of 

women directors on corporate boards relative to non-quota markets [%Women directors 

in Quota markets =11.26% vs. Non-quota markets=8.17%]. As regards default risk, the 
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      Table 4.2: Summary statistics 
This table reports the summary statistics (mean and median) of the variables used in the baseline analysis for all markets, for the subsamples of firms operating 
in countries where legislation for more women representation on corporate boards has been passed (quota markets) or not (non-quota markets), and for the 

subsamples of firms with and without women directors. The independent and dependent variables of interest are the board gender diversity measured by the 

percent of women directors on board (%Women directors) and the default risk quantified by distance to default (DTD), respectively. Table 4.1 provides a 
detailed description of all variables, including sources of data. 

 

All samples 

(N=39,777) 

Quota markets 

(N=6,730) 

Non-quota markets 

(N=33,047) 

With women directors 

(N=17,499) 

Without women directors 

(N=22,278) 

 Mean Median Mean Median Mean Median Mean Median Mean Median 

Board gender diversity  
 

  
 

 
    

%Women directors 8.690 0 11.260 9.090 8.167 0 17.711 14.290 0 0 

Default risk        
 

 
 

DTD 4.612 4.265 4.633 4.283 4.509 4.182 4.956 4.647 4.342 3.978 

Baseline controls       
    

CEO chair 0.104 0 0.092 0 0.107 0 0.074 0 0.128 0 

%Independent directors 44.654 44.444 46.419 50.000 44.294 42.857 50.690 50.000 39.912 14.290 
Board size 7.988 8.000 8.326 9.000 7.919 8.000 8.278 9.000 7.759 6.000 

Size 8.983 9.017 9.413 9.373 8.895 8.899 8.713 8.695 9.195 7.115 

ROA 3.598 4.035 5.164 4.588 3.280 3.925 3.677 4.217 3.537 1.048 
Tangibility 0.330 0.287 0.321 0.279 0.332 0.288 0.327 0.279 0.332 0.140 

Liquidity 1.969 1.492 1.596 1.326 2.045 1.538 1.857 1.440 2.058 1.084 

Volatility 0.080 0.042 0.052 0.037 0.086 0.043 0.072 0.041 0.086 0.025 

Leverage 0.155 0.120 0.191 0.168 0.148 0.110 0.169 0.142 0.145 0.008 
MTB 2.292 1.643 2.433 1.802 2.263 1.614 2.486 1.852 2.139 0.894 

Age 3.099 3.178 3.494 3.584 3.018 3.091 3.099 3.135 3.099 2.485 

GDP growth 2.920 2.357 3.844 3.660 2.732 2.346 3.320 2.475 2.605 1.226 
Inflation 2.598 1.999 4.785 3.041 2.152 1.763 2.500 1.932 2.674 0.629 



134 

 

Table 4.3:  Correlation analysis 
This table shows the correlation coefficients among all the independent and dependent variables employed in the baseline analysis. Table 4.1 provides a detailed description of all 

variables, including sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 1              
2 0.14*** 1             
3 -0.04*** -0.08*** 1            
4 0.06*** 0.24*** -0.18*** 1           
5 0.00 0.01 0.09*** -0.23*** 1          
6 0.19*** 0.11*** 0.03*** 0.06*** -0.04*** 1         
7 0.36*** 0.03*** 0.01 -0.13*** 0.00 -0.01** 1        
8 0.00 -0.03*** -0.02*** 0.00 0.05*** -0.06*** 0.02*** 1       
9 0.15*** -0.08*** 0.01** 0.09*** -0.10*** 0.05*** -0.12*** -0.28*** 1      
10 -0.09*** -0.04*** -0.05*** 0.18*** -0.11*** 0.00 -0.33*** -0.09*** 0.26*** 1     
11 -0.16*** 0.09*** -0.05*** 0.13*** 0.04*** -0.02*** -0.10*** 0.34*** -0.30*** -0.10*** 1    
12 0.32*** 0.10*** -0.09*** 0.12*** -0.07*** 0.00 0.20*** -0.18*** 0.04*** 0.11*** -0.08*** 1   
13 0.10*** 0.03*** 0.09*** -0.11*** 0.06*** 0.07*** 0.10*** -0.02*** -0.06*** -0.13*** -0.02*** -0.06*** 1  
14 0.04*** 0.00 -0.12*** 0.04*** -0.05*** 0.12*** 0.12*** 0.06*** -0.05*** -0.01*** -0.07*** 0.19*** -0.10*** 1 

15 -0.09*** -0.09*** -0.13*** 0.07*** -0.13*** -0.10*** 0.15*** 0.09*** -0.07*** -0.03*** 0.03*** 0.07*** -0.02*** 0.40*** 

Variables are as follows: 

1. DTD 

2. %Women directors  
3. CEO chair 

4. %Independent directors 

5. Board size 

6. Size 
7. ROA 

8. Tangibility 

9. Liquidity 
10. Volatility 

11. Leverage 

12. MTB 

13. Age 
14. GDP growth 

15. Inflation 
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average DTD is 4.61 that varies greatly around the subsamples. For instance, the mean 

value of DTD for firms with women directors (i.e., 4.96) is significantly higher than that 

of for firms without women directors. The other control variables look relatively standard 

and have a reasonable degree of variation. 

We report the correlations for variables used in the baseline analysis in Table 4.3. As a 

rule of thumb, a correlation of 0.7 or higher in absolute value may indicate a 

multicollinearity issue (Liu et al., 2014, p. 173). The correlation coefficients among 

independent and dependent variables do not exceed the absolute value higher than 0.7. In 

line with our expectations, we find that the correlation coefficient on %Women directors 

(coefficient=0.14) positively and significantly correlates with DTD at the 1% significance 

level. This evidence implies a negative relation between board gender diversity and 

default risk, suggesting that default risk is lower for firms with more women directors on 

board. In addition, the correlation coefficients on CEO chair, Volatility, Leverage, and 

Inflation load negatively at the 1% significance level, showing a positive association with 

default risk. Most of the remaining variables continue to hold expected signs at the 1% 

significance level. 

4.4 Board gender diversity and default risk 

4.4.1 Baseline regression analysis 

To examine the effect of board gender diversity on default risk, we use the following 

baseline regression model: 

Default_Riskijct =  β0 + β1Gender Diversityijct + β2Xijct + β3Yct + ψj + ωt + uijct (4.1) 

 

where i, j, c, and t index firm (i=1,2,…,6,422), industry (j=1,2,….,10), country 

(c=1,2,…,54), and year (t=2004,2005,…,2016), respectively; Default_Risk is measured 

by DTD; and Gender Diversity indicates the percent of women directors on corporate 
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board (%Women directors). As defined previously, X denotes a set of the board- and 

firm-level characteristics, such as CEO chair, %Independent directors, Board size, Size, 

ROA, Tangibility, Liquidity, Volatility, Leverage, MTB, and Age. Y denotes a set of 

country-level control variables including GDP growth and Inflation to control for time-

varying country-specific macroeconomic conditions under which firms operate (e.g., 

Claessens & Klapper, 2005; Faccio & Xu, 2015; Houston et al., 2010). To account for 

industry-wide and year fluctuations in default risk, we add the year (ωt) and industry (ψj) 

fixed effects [or country fixed effects (𝛾𝑐), year fixed effects (𝜔𝑡), and industry fixed 

effects (ψj)] in all specifications. 

Table 4.4 presents the regression results of default risk for various specifications of 

Equation (4.1) at the firm level. In Model 1, we regress DTD only on the full set of the 

board, firm- and country-level controls with the year (ωt), industry (ψj), and country 

fixed effects (𝛾𝑐). We find that all control variables enter at the 1% significance level as 

well as they are largely consistent with our expectations. Specifically, default risk is 

higher for firms, where the CEO is also the chairperson of the board and with a large 

board while it is lower for firms with more independent directors.  

Turning to firm-level controls, default risk is higher for firms with higher leverage and 

greater return volatility, in line with Goyal and Wang (2013). Consistent with Brogaard 

et al. (2017) and Goyal and Wang (2013), we find that ROA is positively related to DTD, 

suggesting a decrease in default risk. We document positive and significant coefficient 

estimates on Size and Tangibility, consistent with Goyal and Wang (2013), who show 

that larger firms and firms with tangible assets lower default risk. Additionally, we 

document that default risk negatively and significantly relates to MTB and Age. As 

regards macro-economic conditions, we find that the GDP growth (Inflation) has positive 

(negative) and significant association with DTD.



137 

 

Table 4.4: The effect of board gender diversity on default 
This table reports the results of default risk regressions on board gender diversity and a set of the firm- 

and country-level control variables. The independent and dependent variables of interest are the board 

gender diversity measured by the percent of women directors on board (%Women directors) and the 

default risk quantified by distance to default (DTD), respectively. The sample contains firm-year 
observations from the non-financial firms between 2004 and 2016 across countries. t-statistics in 

parentheses are based on standard errors clustered at the firm level. Table 1 provides a detailed description 

of all variables, including sources of data. Statistical significance at the ***1%, **5%, and *10% levels, 

respectively. 

Dependent variable = DTD (1) (2) (3) (4) (5) 

%Women directors  0.014*** 0.012*** 0.014*** 0.009*** 

  (12.35) (11.88) (14.00) (8.81) 
CEO chair -0.084***  -0.094*** -0.058* -0.085*** 

 (-2.77)  (-3.05) (-1.83) (-2.80) 

%Independent directors 0.003***  0.002*** 0.004*** 0.002*** 
 (4.93)  (4.26) (7.78) (4.28) 

Board size -0.064***   -0.066*** -0.051*** -0.063*** 

 (-19.46)   (-19.88) (-14.77) (-19.19) 

Size 0.031***  0.029*** 0.044*** 0.027*** 
 (4.53)  (4.32) (6.14) (3.92) 

ROA 0.079***  0.078*** 0.075*** 0.078*** 

 (67.59)  (66.73) (61.70) (67.56) 
Tangibility 1.436***  1.365*** 1.383*** 1.444*** 

 (31.25)  (31.91) (28.73) (31.44) 

Liquidity 0.299***  0.301*** 0.305*** 0.300*** 

 (45.65)  (46.29) (44.46) (45.91) 
Volatility -0.915***  -0.849*** -0.860*** -0.893*** 

 (-15.65)  (-14.42) (-14.02) (-15.26) 

Leverage -2.545***  -2.350*** -2.551*** -2.534*** 
 (-37.84)  (-35.00) (-36.21) (-37.72) 

MTB 0.293***  0.312*** 0.296*** 0.291*** 

 (55.19)  (59.26) (53.74) (54.92) 
Age 0.098***  0.082*** 0.133*** 0.097*** 

 (11.05)  (9.23) (14.32) (10.89) 

GDP growth 0.052***  0.050*** 0.143*** 0.051*** 

 (9.24)  (8.71) (31.99) (8.98) 
Inflation -0.039***  -0.035*** -0.066*** -0.037*** 

 (-5.66)  (-4.95) (-10.64) (-5.25) 

Constant 1.813*** 4.487*** 1.709*** 1.306*** 1.794*** 
 (23.92) (311.03) (22.68) (16.93) (23.68) 

Year fixed effects Yes Yes Yes No Yes 

Industry fixed effects Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes No Yes Yes 

Observations 39,777 39,777 39,777 39,777 39,777 

Adjusted R-squared 0.449 0.211 0.433 0.394 0.450 

 

Model (2) present the regression results of default risk on the relation between board 

gender diversity and default risk without controls, while Models (3)–(5) vary in terms of 

how fixed effects [the year (ωt), industry (ψj), and country fixed effects (𝛾𝑐)] are 

controlled. In addition to the baseline variables, Model (3) accounts for the year (ωt) and 
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industry (ψj) fixed effects, while Model (4) includes the industry (ψj) and country (𝛾𝑐) 

fixed effects. In Model (5), all fixed effects are accounted for. Despite these differences 

in all the above specifications, the estimated coefficient on %Women directors is positive 

and statistically significant at the 1% significance level. The main insight from these 

results suggests a negative and significant effect of board gender diversity on default risk. 

In terms of economic significance, the estimated coefficient in Model (5) suggests that 

one standard deviation increase in %Women directors raises DTD by 2.04%. Moreover, 

the Equation (4.1) in the above specification is well fitted with an overall adjusted R-

squared of 45.1%. 

Overall, there is strong and consistent evidence across all the specifications [Models (2)–

(5)] that more women representation on corporate boards significantly lowers the default 

risk. These results lend support for our main hypothesis (H1) that firms with more gender-

diverse boards experience less default risk across countries. 

4.4.2 Identification strategy 

In the previous section, we show a strong negative relation between board gender 

diversity and default risk. However, the results are potentially subject to endogeneity 

arising from either reverse causality running from default risk to board gender diversity 

or omitted variables.44 To address the problem of reverse causality, either instrumental 

variable approach or lagging control variables do not completely resolve the problem of 

endogeneity (Gul et al., 2011, p.324). Therefore, we use a quasi-natural setting through  

a DiD analysis, surrounding the legislation of gender quotas on women representation on 

corporate boards. 

 
44 To account for potential firm-specific time-invariant omitted variables, we re-estimate regression 

Equation (4.1) with firm-fixed effects and obtain qualitatively similar results (untabulated). 
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    Table 4.5: DiD analysis of default risk 
This table reports a difference-in-differences analysis of board gender diversity on default 

risk following the legislation of women directors on corporate boards. Panel A reports the 

results of a logit model based on the pre-and post-matched samples in the treatment and 

control groups, respectively. The dependent variable of interest for the logit model equals 
one if there is at least one women director (Treatment), and zero (Control) otherwise. Panel 

B reports the univariate comparisons of firm characteristics between firms with and without 

women directors and the corresponding t-statistics. Panel C reports estimates of the average 
treatment effects. Panel D reports DiD results using a regression framework.t-statistics in 

parentheses (unless specified) are based on standard errors clustered at the firm level. Panel 

E reports the DiD results for default risk using the nearest-neighbour logit propensity score 
matching estimator. Table 4.1 provides a detailed description of all variables, including 

sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively.  

Panel A. Propensity score regression with pre- and post-matched samples 

   Pre-match Post-match 
   (1) (2) 

CEO chair   0.306*** -0.147 

   (3.11) (-1.24) 

%Independent directors   0.007*** -0.001 
   (6.46) (-0.58) 

Board size   0.037*** 0.001 

   (5.83) (0.20) 
Size   0.106*** -0.017 

   (5.54) (-0.76) 

ROA   0.019*** -0.001 

   (4.19) (-0.14) 
Tangibility   -0.174 -0.056 

   (-1.10) (-0.31) 

Liquidity   0.064** 0.017 
   (2.35) (0.53) 

Volatility   -0.576 0.107 

   (-1.64) (0.26) 
Leverage   -0.061 0.248 

   (-0.30) (1.08) 

MTB   0.054*** 0.012 

   (3.35) (0.64) 
Age   -0.002 -0.053 

   (-0.08) (-1.49) 

GDP growth   0.150*** -0.004 
   (11.76) (-0.26) 

Inflation   -0.265*** 0.010 

   (-22.34) (0.76) 
Constant   -0.790*** 0.209 

   (-3.78) (0.86) 

Year fixed effects   Yes Yes 

Industry fixed effects   Yes Yes 
Observations   6,730 4,406 

P-value of X2   0.0000 0.9851 

Pseudo R2   0.1168 0.0017 

Panel B. Differences in firm characteristics 

 Treatment 

(N = 2,203) 

Control 

(N = 2,203) 

Difference t-statistics 

CEO chair 0.068 0.079 -0.011 -1.44 
%Independent directors 44.683 45.061 -0.378 -0.49 

Board size 8.616 8.666 -0.050 -0.3 
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Size 9.368 9.410 -0.042 -0.73 

ROA 5.234 5.308 -0.074 -0.35 
Tangibility 0.326 0.324 0.002 0.32 

Liquidity 1.607 1.586 0.021 0.64 

Volatility 0.053 0.052 0.002 0.65 
Leverage 0.197 0.192 0.005 0.97 

MTB 2.458 2.430 0.027 0.47 

Age 3.466 3.519 -0.053 -1.92 

GDP growth 3.659 3.661 -0.002 -0.02 
Inflation 4.705 4.677 0.028 0.24 

Panel C. Propensity score matching estimator 

Variable(s) Treatment 

(N = 2,203) 

Control 

(N = 2,203) 

Difference t-statistics 

DTD 4.585 4.372 0.213** 2.94 

Panel D. Difference-in-differences regression 

Dependent variable = DTD (1) (2) 

Treatment × Post 0.431** 0.221* 
 (2.40) (1.72) 

Treatment -0.128 -0.205** 

 (-0.93) (-2.11) 

Post 1.672*** 1.399*** 
 (10.40) (9.77) 

CEO chair  -0.261** 

  (-2.34) 
%Independent directors  0.003** 

  (2.29) 

Board size  -0.062*** 
  (-9.11) 

Size  0.068*** 

  (3.12) 

ROA  0.084*** 
  (17.27) 

Tangibility  1.510*** 

  (9.16) 
Liquidity  0.471*** 

  (16.35) 

Volatility  -2.287*** 
  (-6.36) 

Leverage  -3.189*** 

  (-14.86) 

MTB  0.435*** 
  (25.42) 

Age  0.035 

  (1.04) 
GDP growth  0.106*** 

  (4.82) 

Inflation  -0.206*** 

  (-9.61) 
Constant 3.190*** 1.832*** 

 (21.91) (7.46) 

Year fixed effects Yes Yes 
Industry fixed effects Yes Yes 

Observations 2,801 2,801 

Adjusted R-squared 0.187 0.621 
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Panel E. Difference-in-differences estimator   

  Pre-law periods Post-law periods DiD 

  (1) (2) (2)–(1) 

DTD      Treatment (3) 3.587 4.649 1.062 

              Control (4) 3.165 4.054 0.889 

Difference (3)–(4) 0.422*** 0.595*** 0.173*** 

 

Policymakers in Europe have recently begun to hasten women’s growth in business 

leadership by adopting gender quotas for corporate boards of directors (Matsa & Miller, 

2013). Of the countries, Norway was the first to pass such a law—enacted in 2003 and 

enforced since 2006—reflecting a more progressive attitude toward women board 

representation (Matsa & Miller, 2013). Following the introduction of Norway’s 2006 

quota that mandates women representation on corporate boards, several countries 

individually have passed legislation on gender quotas. Among our sampled countries, 

early adopters include Spain (2007) and France (2011). In addition, countries, namely, 

Netherlands (2010), Belgium (2011), Italy (2011), India (2013), and Germany (2015) 

have regulated the gender of directors on corporate boards.45  

We exploit such legislative changes following the introduction of women quotas on 

corporate boards in order to compare the behaviour of firms before and after such 

enforcement at least for three reasons. First, the regulations on gender quotas provide an 

ideal source of a quasi-natural setting because the enactment of the gender of directors on 

corporate boards does not allow any voluntary self-selection by firms (Gul et al., 2011), 

and corporate boards may select women directors because of the regulatory pressure. 

Second, the regulation imposes an exogenous increase in the number of women directors 

on corporate boards of the publicly listed companies. For instance, Norway is among the 

countries with the highest degree of gender parity on corporate boards in the world. 

 
45 The information on the national legislatures toward boardroom gender quotas for publically listed firms 

by countries are taken from a variety of sources including: European Commission (2011 & 2012), Catalyst, 

and Prat and Mueller (2016).   
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Finally, this legislative change across countries is likely to be exogenous to firms’ policies 

and thus unlikely to directly drive the firm default risk. 

Following a similar fashion as in prior studies (e.g., Chen et al., 2017; Lennox, Lisowsky, 

& Pittman, 2013), we first implement a PSM strategy in two steps for countries that 

mandate women board representation. In the first stage, we isolate our sample firms with 

women directors from those without women directors and estimate a logit model where 

the dependent variable equals one if there is at least one women director (Treatment 

group), and zero otherwise (Control group). The logit regression with similar control 

variables captures significant coefficients in most cases, as reported in Model (1) of Panel 

A of Table 4.5. Consistent with Chen et al. (2017) and Adams and Ferreira (2009), we 

also show that firms with women directors on board are larger and have better 

performance, among the others. The overall model produces a pseudo-R-squared of 

11.7% with the p-value from the chi-square test below 0.01. 

In the second stage, we estimate a propensity score as a function of board, firm, and 

country-level control variables and match within 0.01 to form one-to-one matched pairs. 

Our matching procedure ends up with 2, 203 treatment and control pairs with the closest 

propensity scores. Following Chen et al. (2017), we also verify that firms in the treatment 

and control groups are indistinguishable in terms of observable characteristics by 

conducting two diagnostics tests. In the first test, we re-estimate the logit model restricted 

to the matched sample. From Panel A of Table 4.5, Model 2 shows none of the 

coefficients from the logit regressions to be statistically significant. These imply that no 

observable different trends exist in default risk between two groups. Moreover, pseudo-

R2-squared drops substantially from 0.117 to 0.002 with insignificant p-values for all 

matched samples (p= 0.985). In the second test, we examine the difference for each 

observable characteristic between the treatment and the matched control firms. The 

results reported in Panel B of Table 4.5 show that none of the differences in observable 
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characteristics between the treatment and control firms is statistically significant. Overall, 

diagnostic tests suggest that propensity score matching removes all observable 

differences and increases the probability that any difference in the default risk between 

the treatment and control groups can be attributed to differences in board gender diversity 

rather than to the differences in other variables. 

Additionally, Panel C of Table 4.5 reports the propensity score-matching estimate of the 

average treatment effect on the treated (ATT). The result highlights a significant 

difference in default risk between firms with women directors and from those without. 

Second, to identify the causal effect of board gender diversity on the default risk, we use 

a DiD approach surrounding the legislation of women quotas on corporate boards as a 

quasi-natural experiment. For countries that mandate women board representation, the 

event year is the year in which a country has passed the legislation of women requirements 

on corporate boards. To facilitate the analysis, we follow Glendening, Khurana, and 

Wang (2016) and assign the year 2011 as the benchmark, which is the median year of 

gender quota enactments. Specifically, we focus on the firm-year observations from three 

years before (year –3) and after (year +3) the benchmark year, i.e., between the years 

2008 and 2014. 

As evident in Panel D of Table 4.5, we perform the DiD analysis in a regression 

framework as follows:  

DefaultRiskijct

=  α + (β1Treatmenti × Postt) + ᵷ2(Treatmenti) + ᵷ3 (Postt)

+ ∑ γk Controlijct + ψj + ωt + uijct                                                     (4.2) 

 

where the dependent variable is identical to those used in Equation (4.2). Treatment is a 

dummy variable that indicates if a firm is part of our treatment sample. Post denotes a 

dummy variable equal to one in the period (i.e., the year 2012, 2013 and 2014) after the 
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benchmark year, and zero otherwise (i.e., the year 2008, 2009, and 2010). Treatment × 

Post is our independent variable specifying the DiD estimate of the effect of the 

legislation of gender quotas. As reported, for each Model, the coefficient estimates on the 

interaction term between Treatment and Post (Treatment × Post) are positive and 

significant at the 10% significance level or better. These results suggest that, on average, 

the firm default risk is 43.1 percentage points and 22.1 percentage points lower for the 

period following the enactment of gender quotas. To summarize, the results of the quasi-

natural experiment further support our baseline results.  

To further ensure that the decrease in default risk is driven by the above quasi-natural 

setting, we compare the changes in default risk before (pre-law periods) and after (post-

law periods) the legislation of women quotas for countries that mandate women 

representation on corporate boards. We expect the changes in default risk being more 

negative for the post-law periods. In Panel E of Table 4.5, we present the DiD estimators 

using a nearest-neighbor logit propensity-score-matching estimator. The average DTD 

increases by 0.422 and 0.595 for the pre- and post-law periods, respectively. However, 

change in default risk is significantly more negative for the post-law periods. These 

results are not only statistically significant but also economically significant. Particularly, 

DTD increases 17.3 percentage points over that of the control firms, holding everything 

else constant.  

Overall, the evidence from our identification tests suggests a negative causal relationship 

from board gender diversity to default risk.   

4.4.3 Robustness tests 
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Table 4.6: Basic robustness tests  
This table reports the robust results of default risk regressions on a number of variables alternative to board gender diversity and default risk. We include alternative proxies for 

board gender diversity [#Women directors, Fraction of women directors, Women directiors_Fraction SQ., Log(#Women directors)] in Models (1)–(4), critical mass theory (Women 

director3) in Model (5), lagged variables (%Women directors by lagged by one year, %Women directors with lagged board variables, and DTD lagged by one year) in Models (6)–

(8), and for default risk (PD, CDS, and Z-Score) in Models (9)–(11). Unless otherwise specified, the independent and dependent variables of interest are the board gender diversity 
measured by the percent of women directors on board (%Women directors) and the default risk quantified by distance to default (DTD), respectively. Baseline control variables 

included in all regressions of Models (1)–(11) are suppressed for brevity. t-statistics in parentheses are based on standard errors clustered at the firm level. Table 4.1 provides a 

detailed description of all variables, including sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively. 

Dependent variable = DTD DTD DTD DTD DTD DTD DTD L.DTD PD CDS Z-Score 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

#Women directors 0.176***           

 (17.53)           
Fraction of women directors  1.532***          

  (16.38)          

Women directors_Fraction SQ.   0.440***         

   (16.36)         
Log(#Women directors)    4.302***        
    (13.40)        
Women director3     0.421***       
     (11.27)       
%Women directorst-1      0.015***      
      (14.83)      
%Women directors       0.016*** 0.008*** -0.002*** -0.022* 0.001*** 

       (16.81) (6.80) (-4.08) (-1.76) (2.53) 

Constant 1.834*** 1.794*** 1.799*** 1.853*** 2.382*** 2.299*** 2.526*** 4.672*** -4.013*** 22.298*** 0.655*** 

 (24.22) (23.68) (23.75) (24.43) (36.42) (35.12) (42.38) (55.66) (-145.09) (25.79) (31.89) 
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes No No Yes No No No No 
Observations 39,777 39,777 39,777 39,777 39,777 39,777 39,777 39,776 39,777 39,777 39,777 

Adjusted R-squared 0.388 0.387 0.387 0.386 0.385 0.386 0.388 0.022 0.372 0.289 0.595 



146 

 

4.4.3.1 Alternative measures for board gender diversity 

The robustness tests in Models (1)–(4) of Table 4.6 confirm the negative effect of board 

gender diversity on default risk when using different measures alternative to board gender 

diversity. Particularly, we replace %Women directors with several continuous variables, 

namely, number of women directors on corporate board (#Women directors), fraction of 

women directors on corporate board, the square of the fraction of women directors on 

corporate board (Women directors_Fraction SQ.), and natural log of number of women 

directors on corporate board [Log(#Women directors)]. These alternative measures are 

consistent with prior studies on gender diversity (e.g., Chen et al., 2017; Gul et al., 2011; 

Liu, 2018; Sila et al., 2016). The coefficient estimates on #Women directors, Women 

directors_Fraction, Women directors_Fraction SQ., and Log(#Women directors) are 

consistently positive and significant at the 1% significance level, confirming our baseline 

result. 

4.4.3.2 Critical mass theory 

The absolute number of women directors on corporate board matters for corporate 

outcomes (e.g., Liu et al., 2014). According to critical mass theory, one or two women on 

the board may serve only a token role and have limited opportunities to make real impacts 

on corporate decision-making (Liu, 2018), and thus, suggests a certain threshold (Jia & 

Zhang, 2013; Post, Rahman, & Rubow, 2011). Empirical evidence indicates that three or 

more women directors constitute such a critical mass (Joecks et al., 2013; Liu, 2018; Liu 

et al., 2014; Post et al., 2011; Torchia, Calabrò, & Huse, 2011). Following Liu (2018), 

we employ a new binary test variable, Women director3, which equals one if three or 

more women directors are on the corporate board and zero otherwise. In Model (5) of 

Table 4.6, the estimated coefficient on Women director3 is positive and significant at the 

1% significance level. This evidence supports the critical mass theory by indicating that 
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firms with three or more women directors on the board experience significantly lower 

default risk. 

4.4.3.3 Lagged variables 

In Models (6)–(8) of Table 4.6, we re-run the regression Equation (4.1) using lagged 

variables, such as, the percent of women directors on corporate board lagged by one year 

(%Women directorst-1), board variables lagged by one year (CEO chairt-1, %Independent 

directorst-1, Board sizet-1), and DTD lagged by one year (DTDt-1) in lieu of DTD. The 

results consistently show a positive and significant coefficient estimate on %Women 

directorst-1 and %Women directors and confirm our expectation. 

4.4.3.4 Alternative measures for default risk 

In Models (9)–(11) of Table 4.6, we employ three proxies alternative to DTD: probability 

of default (PD)—a market-based proxy directly related to a firm’s default risk; credit 

default swap spreads (CDS)—a market-based proxy directly related to a firm’s default 

risk; and Altman’s Z-score (Z-Score)—an accounting-based proxy inversely related to a 

firm’s default risk. We collect the estimated proxies for both corporate PD and CDS from 

the RMI-CRI database and for Z-Score from the Bloomberg. All our results further 

confirm the robustness of the baseline finding. 
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Table 4.7: Other robustness checks 
This table reports the robustness of the results when using sub-samples [Models (1)–(4)], alternative estimation technique [Model (5)], and additional board and 

governance controls [Models (6)–(8)]. Unless otherwise specified, the independent and dependent variables of interest are the board gender diversity measured 

by the percent of women directors on board (%Women directors) and the default risk quantified by distance to default (DTD), respectively. Baseline control 

variables included in all regressions of Models (1)–(8) are suppressed for brevity. t-statistics in parentheses are based on standard errors clustered at the firm 
level. Table 4.1 provides a detailed description of all variables, including sources of data. Statistical significance at the ***1%, **5%, and *10% levels, 

respectively.  

Dependent variable = DTD (1) (2) (3) (4) (5) (6) (7) (8) 

%Women directors-Exclude telecom & utilities 0.014***        
 (14.87)        

%Women directors-Include financial firms  0.013***       

  (15.58)       
%Women directors-Only Financial firms   0.011***      

   (5.00)      

%Women directors-Exclude the US and Japan    0.011***     
    (10.56)     

%Women directors-Weighted Least Squares     0.016***    

     (15.09)    

%Women directors-Include ESG score      0.008***   
      (7.93)   

%Women directors-Include Board meetings       0.009***  

       (8.81)  
%Women directors-Include BM attendance        0.009*** 

        (8.79) 

Constant 2.258*** 2.821*** 4.189*** 2.389*** 2.954*** 1.975*** 1.926*** 1.662*** 

 (33.16) (48.29) (31.17) (32.49) (2.63) (25.60) (25.26) (21.40) 
Board- and Firm-level controls Yes Yes Yes Yes Yes Yes Yes Yes 

Country-level controls Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 
Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Country fixed effects No No No No No Yes Yes Yes 

Observations  36,898 46,331 6,554 28,511 39,777 39,058 39,777 39,777 
Adjusted R-squared 0.391 0.400 0.375 0.459 0.336 0.451 0.452 0.450 
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4.4.3.5 Other robustness tests 

In Table 4.7, we conduct three other robustness tests. First, Models (1)–(4) re-estimate 

the regression Equation (4.1) when using different subsamples: (1) sample excluding 

firms from telecommunication and utilities; (2) sample including financial firms; (3) 

sample that includes only financial firms; and (4) samples excluding firms from the US 

and Japan. The results support our main conclusion and suggest that our baseline result is 

not driven by sample composition biases. 

Second, we employ an alternative model specification to further confirm the robustness 

of the baseline result as in other cross-country studies (e.g., An et al., 2018; Cho et al., 

2014; El Ghoul et al., 2017). In Model (5) of Table 4.7, we find all our result to be robust 

when employing weighted least squares (WLS) where a country’s weight is equal to the 

number of observations for that country. 

Third, we control for Environmental, Social and Governance (ESG) score in Model (6) 

of Table 4.7 as a proxy for the attitude of a firm towards corporate social responsibility 

(CSR). Sila et al. (2016) argue a firm’s attitude towards CSR to be the unobservable 

determinant of firm risk because board gender diversity is one of the aspects of CSR on 

which stakeholders evaluate firms. In addition, we account for board meetings (Board 

meetings), and board meeting attendance (BM attendance) one at a time in Models (7)–

(8) of Table 4.7, respectively. We collect all these proxies from the Bloomberg database. 

The results from the additional firm-level controls further confirm the robustness of the 

baseline result in support of H1. 

4.5 Further explorations of default risk 

4.5.1 Corporate governance monitoring, board gender diversity, and default risk 

In this section, we examine whether the effect of board gender diversity on default risk 

varies with the degree of governance monitoring at the firm level. We argue in hypothesis 
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2 (H2) that the relationship between board gender diversity and default risk is weaker 

among those firms that are subject to greater monitoring from other internal and external 

governance mechanisms. 

To test this hypothesis, we follow Chen et al. (2017) and characterize internal governance 

monitoring by CEO chair—one of the most important board characteristics within a firm. 

For external governance monitoring, we employ product market competition (e.g., Chen 

et al., 2017). Prior studies document that product market competition is an effective 

corporate governance mechanism in disciplining managers and lowers agency costs 

(Giroud & Mueller, 2011; Jensen, 1986; Li & Zhan, 2018; Shleifer & Vishny, 1997). We 

measure product market competition by the Herfindahl-Hirschman Index (HHI), which 

is one minus the sum of squared market shares at the country-industry-year level 

(RevHHI).  

To assess the role of firm-level governance monitoring, we estimate the following 

regression model. 

Default_Riskijct

=  β0 + β1%Women directorsijct

+ β2(%Women directorsijct × Governanceijct) + β3Governanceijct

+ β4Xijct +  β5Yct + γc + ψj + ωt + uijct                                               (4.3) 

where Governance refers to either CEO chair or RevHHI and the dependent variable is 

identical to those used in Equation (4.1). In this specification, the interaction term 

%Women directors×Monitoring captures the effect of board gender diversity on default 

risk, conditional on internal and external firm-level governance monitoring.  

Models (1)–(3) of Table 4.8 report the regression result for Equation (4.3) when the role 

of board gender diversity on default risk is conditional on internal corporate governance. 

As in Model (1), the estimated coefficient on %Women directors remains positive and 

significant at the 1% significance level while the interaction term %Women 

directors×CEO chair displays a positive coefficient, which is significant at the 10% level. 
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This evidence provides some support for our prediction that the effect of board gender 

diversity on default risk is stronger for firms whose CEO is more powerful. Alternatively, 

in Models (2)–(3), we combine the CEO and chairperson roles and those that separate 

them, respectively and re-estimate regression Equation (4.1) for each subsample 

separately. Although the estimated coefficients on %Women directors are positive and 

significant for both subsamples, the coefficient on %Women directors is much larger in 

absolute value for the firms whose CEO is also the chairperson of the board. This 

evidence suggests that the role of board gender diversity is more important when the CEO 

is more powerful. 

Models (4)–(6) of Table 4.8 report the regression result for Equation (4.3) when the role 

of board gender diversity on default risk is conditional on external corporate governance. 

As in Mode1 (4), the result on %Women directors still holds while the estimated 

coefficient on %Women directors×RevHHI is negative and significant at the 1% level. 

This evidence suggests that the effect of board gender diversity on default risk is less 

pronounced for firms with greater external firm-level monitoring. Alternatively, we split 

our sample into two subsamples based on the top (more competitive industries) versus 

bottom (less competitive industries) terciles on RevHHI, and re-estimate regression 

Equation (4.1) for each subsample separately. Models (5)–(6) show that the estimated 

coefficients on %Women directors are positive for both samples, but significant only for 

firms that exhibit bottom RevHHI. Furthermore, the coefficient on %Women directors is 

much larger in absolute value for the firms in the less competitive industries. 

Overall, the results in Tables 4.8 are consistent with hypothesis 2 (H2) that the effect of 

board gender diversity on default risk is weaker for firms with greater corporate 

governance monitoring at the firm level.
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Table 4.8: Corporate governance monitoring, board gender diversity, and default risk 
This table reports the results of default risk regressions conditional on corporate governance monitoring. In Column (1), we 

report the default risk regression on an interaction term between board gender diversity and CEO chair. In Columns (2)–(3), 

we report the default risk regressions for subsamples based on a CEO chair dummy variable equal to one (Yes) if the CEO 

also assumes the title of chairperson, and zero (No) otherwise. In Column (4), we report the default risk regression on an 
interaction term between board gender diversity and product market competition quantified by RevHHI. In Columns (5)–

(6), we report the default risk regressions for subsamples based on High versus low product market competition. The 

independent and dependent variables of interest are the board gender diversity measured by the percent of women directors 
on board (%Women directors) and the default risk quantified by distance to default (DTD), respectively. t-statistics in 

parentheses are based on standard errors clustered at the firm level. Table 4.1 provides a detailed description of all variables, 

including sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively.  

 
Interactive 
effect 

CEO chair 
Yes 

CEO chair 
No 

Interactive 
effect 

High-
RevHHI 

Low-
RevHHI 

Dependent variable = DTD (1) (2) (3) (4) (5) (6) 

%Women directors 0.009*** 0.012*** 0.008*** 0.008*** 0.003 0.007*** 

 (8.53) (2.93) (8.18) (7.87) (1.61) (4.10) 
%Women directors × CEO chair 0.001*      

 (1.73)      

%Women directors × RevHHI    -0.014***   
    (-3.24)   

RevHHI    0.186**   

    (2.42)   
CEO chair -0.092**   -0.086*** -0.056 -0.057 

 (-2.52)   (-2.81) (-1.09) (-1.02) 

%Independent directors 0.002*** -0.000 0.002*** 0.002*** -0.005*** 0.003*** 

 (4.28) (-0.09) (4.45) (4.33) (-4.19) (4.68) 
Board size -0.063*** -0.063*** -0.064*** -0.063*** -0.075*** -0.057*** 

 (-19.18) (-6.16) (-18.27) (-19.21) (-10.84) (-10.74) 

Size 0.027*** -0.020 0.032*** 0.027*** 0.022 0.065*** 
 (3.92) (-0.80) (4.58) (3.86) (1.43) (5.14) 

ROA 0.078*** 0.068*** 0.079*** 0.078*** 0.058*** 0.112*** 

 (67.56) (13.48) (66.55) (67.55) (33.55) (39.75) 

Tangibility 1.444*** 1.635*** 1.424*** 1.443*** 1.122*** 1.509*** 
 (31.44) (9.23) (30.02) (31.41) (12.85) (19.28) 

Liquidity 0.300*** 0.186*** 0.315*** 0.300*** 0.293*** 0.329*** 

 (45.91) (8.07) (46.25) (45.84) (30.85) (19.69) 
Volatility -0.893*** -0.344 -0.916*** -0.893*** -0.721*** -0.831*** 

 (-15.26) (-1.21) (-15.38) (-15.26) (-10.05) (-4.74) 

Leverage -2.535*** -2.200*** -2.578*** -2.533*** -2.319*** -2.383*** 
 (-37.72) (-8.39) (-37.19) (-37.66) (-18.08) (-20.57) 

MTB 0.291*** 0.243*** 0.294*** 0.291*** 0.243*** 0.302*** 

 (54.92) (10.62) (54.24) (54.92) (26.67) (31.14) 

Age 0.097*** 0.169*** 0.087*** 0.096*** 0.121*** 0.076*** 
 (10.89) (5.79) (9.38) (10.88) (7.31) (5.38) 

GDP growth 0.051*** 0.073*** 0.051*** 0.051*** 0.064*** 0.042*** 

 (8.98) (2.72) (8.76) (8.98) (5.37) (5.01) 
Inflation -0.037*** -0.018 -0.042*** -0.036*** 0.014 -0.058*** 

 (-5.25) (-0.61) (-5.70) (-5.22) (0.97) (-5.80) 

Constant 1.794*** 2.001*** 1.774*** 1.802*** 1.927*** 1.486*** 
 (23.68) (6.74) (22.59) (23.67) (12.58) (10.16) 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 

Country fixed effects Yes Yes Yes Yes Yes Yes 
Observations 39,777 4,147 35,630 39,777 13,001 13,053 

Adjusted R-squared 0.450 0.329 0.465 0.450 0.338 0.559 
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4.5.2 National culture, board gender diversity, and default risk 

In this section, we examine the role of national culture (feminine vs. masculine cultures) 

in explaining the effect of board gender diversity on default risk. As discussed in our third 

hypothesis (H3), we predict that the relation between board gender diversity and default 

risk is stronger (weaker) for firms operating in a masculine culture, i.e., male-dominated 

culture (feminine culture, i.e., female-dominated). 

 To characterize masculine versus feminine cultures, we use Hofstede’s (2001) 

Masculinity index (Mas Index) based on a cross-country psychological survey of 

employee values between 1967 and 1973. As documented in Frijns et al. (2016), the 

importance of Hofstede's cultural dimensions is highlighted by Kirkman, Lowe, and 

Gibson (2006), who verify 180 empirical studies that rely on Hofstede's cultural 

dimensions and were published in leading journals between 1980 and 2002. The higher 

the masculinity index of a country, the higher the masculinity in that country. 

To test this conjecture, we estimate the following regression model. 

Default_Riskijct

=  β0 + β1%Women directorsijct

+ β2(%Women directorsijct × Mas Indexc) + β3Mas Indexc + β4Xijct

+  β5Yct + 𝛾𝑐 + ψj + ωt + uijct                                                                 (4.4) 

where the dependent variable is identical to those used in Equation (4.1). In this 

specification, the interaction term between %Women directors×Mas Index captures the 

effect of board gender diversity on default risk, conditional on national culture as 

measured by Hofstede’s Masculinity index.  

Model (1) of Table 4.9 reports the regression result for Equation (4.4). The estimated 

coefficient on %Women directors remains positive and significant at the 1% significance 

level while the interaction term %Women directors×Mas Index loads positively and 

strongly significant. This evidence suggests that the effect of board gender diversity on 
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default risk is more (less) pronounced for firms operating in masculine (feminine) culture. 

Alternatively, we divide our sample into those having a higher masculinity index above 

the yearly median value of the measure used (High-Mas Index) and those having a lower 

masculinity index below or the same as the yearly median value (Low-Mas Index). We 

re-estimate regression Equation (4.1) separately for subsamples and report the results in 

Models (2)–(3) of Table 4.9. Although the estimated coefficients on %Women directors 

are positive and significant for both subsamples, the coefficient on %Women directors is 

much larger in absolute value for the subsample with High-Mas Index, suggesting the 

strong effect in the high masculine culture. 

To recapitulate, the results in Table 4.9 are consistent with hypothesis 3 (H3) that the 

influence of board gender diversity on default risk is stronger (weaker) among firms in 

countries. 

4.6 Conclusion 

Given the proliferating attention of regulators and researchers on boardroom gender 

diversity, a series of corporate bankruptcies around the globe, a global call for gender 

diversity on boards of directors (Cumming et al., 2015), and the pertaining gap in the 

gender diversity literature, our study is timely to examine the implications and present 

empirical effects of the women participation on the corporate boards. Our study 

contributes to the on-going debate on the implications of having women directors and 

provides comprehensive and robust evidence that examines the causal effect of 

boardroom gender diversity on default risk. 

Employing a global sample of 6,422 non-financial firms across 54 countries from 2004 

to 2016, our results indicate a negative relation between board gender diversity and 

default risk, suggesting that firms with more gender-diverse corporate board significantly 

lesson default risk. These results hold for various robustness checks including alternative 

measures of gender diversity and default risk, alternative econometric specification, and 
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alternative samples. To mitigate possible endogeneity arising mainly from reverse 

causality, we exploit a quasi-natural experiment surrounding the regulatory emphasis on 

imposing gender quotas for women representation on corporate boards. By implementing 

a DiD analysis, we confirm the causality running from board gender diversity to default 

risk, supporting our baseline hypothesis (H1). 

We further find that the effect of board gender diversity on default risk is less prominent 

for firms whose CEO is not the chairperson of the board and for firms with greater product 

market competition, implying a substitution effect between board gender diversity and 

the external firm-level monitoring. Additionally, we examine how national culture, as 

measured by Hofstede’s masculinity versus femininity, influences the relationship 

between board gender diversity and default risk and find a stronger (weaker) effect for 

firms operating in masculine (feminine) culture. To the best of our knowledge, this is the 

first cross-country study that documents the role of board gender diversity in mitigating 

default risk. Overall, our findings emphasize the importance of board gender diversity in 

affecting default risk in international markets and support the recent calls for women 

representation on corporate boards worldwide.
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Table 4.9: The role of masculine vs. feminine culture 
This table reports the results of default risk regressions conditional on national culture. In Column (1), 

we report the default risk regression on an interaction term between board gender diversity and 

Hofstede’s masculinity index. In Columns (2)–(3), we report the default risk regressions for 

subsamples based on the countries with High versus low masculinity index. The independent and 
dependent variables of interest are the board gender diversity measured by the percent of women 

directors on board (%Women directors) and the default risk quantified by distance to default (DTD), 

respectively. t-statistics in parentheses are based on standard errors clustered at the firm level. Table 
4.1 provides a detailed description of all variables, including sources of data. Statistical significance at 

the ***1%, **5%, and *10% levels, respectively.  

 Interactive effect High-Mas Index Low-Mas Index 

Dependent variable = DTD (1) (2) (3) 

%Women directors 0.011*** 0.014*** 0.012*** 

 (4.27) (9.76) (9.67) 

%Women directors × Mas Index 0.041***   

 (9.25)   
Mas Index -0.013***   

 (-16.96)   

CEO chair -0.149*** -0.203*** -0.238*** 
 (-4.71) (-5.09) (-4.84) 

%Independent directors 0.004*** 0.002*** 0.005*** 

 (9.92) (3.66) (9.61) 
Board size -0.008*** -0.027*** -0.055*** 

 (-2.96) (-7.17) (-14.84) 

Size 0.024*** 0.021*** -0.052*** 

 (4.93) (3.07) (-7.60) 
ROA 0.085*** 0.067*** 0.096*** 

 (70.36) (41.32) (54.27) 

Tangibility 1.497*** 1.446*** 1.538*** 
 (31.96) (20.86) (24.70) 

Liquidity 0.293*** 0.229*** 0.361*** 

 (43.53) (25.15) (36.82) 

Volatility -0.894*** -0.788*** -1.309*** 
 (-14.65) (-10.09) (-13.66) 

Leverage -2.174*** -1.843*** -2.429*** 

 (-32.17) (-19.71) (-25.52) 
MTB 0.298*** 0.235*** 0.348*** 

 (54.50) (30.66) (45.27) 

Age 0.181*** 0.161*** 0.163*** 
 (20.45) (13.49) (12.65) 

GDP growth -0.062*** -0.100*** 0.039*** 

 (-17.99) (-20.90) (7.11) 

Inflation -0.112*** 0.016 -0.146*** 
 (-28.78) (1.40) (-33.01) 

Constant 3.112*** 2.754*** 2.408*** 

 (37.94) (27.68) (26.84) 
Year fixed effects Yes Yes Yes 

Industry fixed effects Yes Yes Yes 

Country fixed effects No No No 
Observations 39,768 20,283 19,493 

Adjusted R-squared 0.392 0.483 0.322 
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Abstract 

We investigate the role of national culture, as measured by the index of a country’s 

individualism, in firm default risk. Using firm-level data from 50 countries for the period 

2004–2016, we find strong evidence that firms located in countries with higher 

individualism have lower default risk. In an additional analysis, we confirm this negative 

effect through a country’s information environment. Further, we find a weaker influence 

of individualism on default risk for countries with better investor protection. Overall, our 

novel findings contribute to the understanding of national culture, particularly, 

individualism, in terms of its implications for firms in the global markets. 

 

Highlights 

• We document that firms located in countries with higher individualism have lower default 

risk. 

• We identify a country’s information environment as a channel through which 

individualism affects default risk.  

• We find a weaker influence of individualism on default risk for countries with better 

investor protection. 

• Our results hold for a variety of econometric approaches. 

 



159 

 

5.1 Introduction 

The global economy still feels the aftermath of the 2008-2009 global financial crisis 

(GFC) (Global Bankruptcy Report, 2016).47 As such, corporate defaults around the world 

remain high: specifically, in some parts of the world, they are higher now than they were 

during the GFC. For example, Western Europe countries recorded 169,455 corporate 

failure cases in 2016, which is significantly higher than those in 2008—149,675 (The 

Creditreform Economic Research Unit, 2010 & 2016).48 In general, a firm defaults when 

its cash flows are insufficient to cover its debt service costs and principal payments 

(Brogaard et al., 2017) and/or it fails to make contractual payments to debt holders (Valta, 

2016). Therefore, understanding the sources of default risk, because of its devastating 

effects, is of significant importance for stakeholders (e.g., investors, creditors, customers, 

employees, and regulators).49 

A growing body of literature documents country-specific evidence on a number of firm-

level determinants of default risk. Those are, for example, stock market liquidity 

(Brogaard et al., 2017), debt maturity and asymmetric information (Goyal & Wang, 

2013), equity returns (Garlappi et al., 2006), and other governance characteristics (e.g., 

Schultz et al., 2017), among others. However, a fundamental factor surprisingly ignored 

by the existing literature in explaining default risk from a psychological perspective is 

national culture, which influences business and financial decisions through beliefs or 

values and shapes managers’ perceptions in corporate settings (e.g., Aggarwal et al., 

 
47 https://www.dnb.com/content/dam/english/economic-and-industry-insight/db-5017-global-bankruptcy-

report-2016-wwn.PDF (accessed on 11 July 2018). 

 
48 https://www.mm.dk/pdffiles/Creditreform_2017.pdf (accessed on 11 July 2018).  

https://www.creditreform.com/fileadmin/user_upload/CR-

International/local_documents/Analysen/Corporate_Insolvencies_12_13.pdf (accessed on 11 July 2018).  
 
49 Default adversely affects productivity through supply chain interruptions and employee attrition, incurs 

legal and administrative costs, destroys some or all of the value of investment the shareholders have made, 

and harms customer retention and employee well-being (e.g., Brogaard et al., 2017; Xu & Zhang, 2009).  

 

https://www.dnb.com/content/dam/english/economic-and-industry-insight/db-5017-global-bankruptcy-report-2016-wwn.PDF
https://www.dnb.com/content/dam/english/economic-and-industry-insight/db-5017-global-bankruptcy-report-2016-wwn.PDF
https://www.mm.dk/pdffiles/Creditreform_2017.pdf
https://www.creditreform.com/fileadmin/user_upload/CR-International/local_documents/Analysen/Corporate_Insolvencies_12_13.pdf
https://www.creditreform.com/fileadmin/user_upload/CR-International/local_documents/Analysen/Corporate_Insolvencies_12_13.pdf
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2016; An et al., 2018; Shao et al., 2013).50 We attempt to fill this knowledge gap in the 

literature by investigating the role of national culture—individualism—that helps explain 

international differences in firm default risk. 

To explain cross-country variations in firm default risk, we choose Hofstede’s 

individualism as a proxy for national culture for the following reasons.51 First, people in 

individualistic societies prefer a loosely knit social framework in which individuals are 

expected to pursue their own interests, whereas people in collectivistic societies tend to 

work for group interest and harmony (Shao et al., 2013). Second, individualism appears 

to stand for the most significant cultural difference among the Hofstede’s cultural 

dimensions (An et al., 2018; El Ghoul, Guedhami, Kwok, & Zheng, 2019; Triandis, 

2001). Third, as argued in Eun et al. (2015), this index captures internal motivations that 

guide one’s behaviour (Gelfand, Nishii, & Raver, 2006). Finally, this cultural dimension 

is largely employed in cultural finance studies because of its popularity and its dominating 

position in most cultural frameworks, as well as that it is common to alternative cultural 

definitions (e.g., Ahern et al., 2015a; Eun et al., 2015; Shao et al., 2013). 

We propose two competing hypotheses regarding the impact of individualism on default 

risk. First, individualism can lead to lower default risk by improving the information 

transparency in individualistic cultures. Established research on cultural finance shows 

that information environment is more transparent in individualistic countries where 

 
50 Most of the prior studies on cross-cultural finance find evidence that national culture matters for economic 

development, economic outcomes, and corporate events, more specifically—economic performance (Guiso 

et al., 2006), corporate financing decisions (e.g., Chui et al., 2002; El Ghoul et al., 2017), investment 

decisions (Shao et al., 2013), dividend decisions (Shao et al., 2010), stock price behaviours (Chui et al., 

2010; Eun et al., 2015), and crash risk (An et al., 2018).  

 
51 One could suspect the validity of the Hofstede survey conducted in the 1980s. On the one hand, 

Hofstede’s influence in the fields of international business and management is undeniable, despite the 
criticisms voiced against his work (Tung & Verbeke, 2010). On the other hand, Hofstede argues that cultural 

values are formed through early socialization, and are long lasting (Burns, Minnick, & Starks, 2017). In 

addition, many replications of Hofstede’s study on different samples have proved that the country ranking 

in the data remains valid (Chen et al., 2015a). To confirm the robustness of our baseline result, we include 

several individualism measures alternatives to Hofstede’s individualism index.   
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individuals tend to be more analytical and more likely to gather and process information 

independently (Eun et al., 2015). In addition, the accounting disclosure is higher in 

individualistic societies because of the only cultural limitation on accountant’s behaviour 

(Han et al., 2010). Hence, it is plausible to expect that firms operating in such countries 

will be more informationally transparent. Prior research is evident that countries with a 

higher level of transparency mitigate information risk in the capital markets (Eleswarapu 

& Venkataraman, 2006). Other evidence shows that the quality of financial statements 

required by a country’s accounting standards has a significant bearing on the information 

asymmetry between inside and outside investors (Healy & Palepu, 2001). Accordingly, 

information asymmetry between insiders and outsiders is lower in countries where 

information transparency is higher, suggesting a lower firm default risk. 

However, a competing view is that firms operating in high individualistic countries 

exhibit a higher default risk. Our argument focuses on the influences of both managerial 

autonomy and self-enhancement from a risk-taking perspective. Corporate managers in 

individualistic societies are more likely to take a risk for several reasons. First, they are 

more confident about their forecasts and the ability to achieve satisfactory outcomes 

(Shao et al., 2013). Second, they stand out from other managers to demonstrate their 

autonomy (Li et al., 2013). Finally, they make risky decisions using their own judgment 

(Kreiser, Marino, Dickson, & Weaver, 2010). In general, firm default risk increases with 

a manager’s tendency to invest in risky projects (Jensen & Meckling, 1976). Managers, 

because of their overconfidence, own judgement, and self-enhancing belief (Kreiser et 

al., 2010; Li et al., 2013; Sedikides, Gaertner, & Toguchi, 2003; Yamaguchi, Gelfand, 

Ohashi, & Zemba, 2005), may underestimate the level of uncertainty when involving in 

risky investments, which, in turn, increase the chance for a firm going into insolvency. 

In summary, the above arguments offer competing views as to whether firms in 

individualistic countries exhibit either lower or higher default risk. The extant literature 
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does not provide a ready and consistent answer to the questions, in particular, in 

international markets. Therefore, it is ultimately an empirical question as to which effect 

prevails. To test these competing empirical predictions, we employ data on 13,608 non-

financial firms in 50 countries across a 13-year sample period from 2004 to 2016, 

resulting in 110,957 firm-year observations. To capture default risk, our test focuses on 

the Merton’s distance to default (DTD), a market-based measure, which has an inverse 

association with default risk. We find strong evidence that differences in individualistic 

cultures reduce default risk, suggesting that firms located in high individualistic countries 

exhibit a lower default risk. The effect on default risk is economically meaningful: an 

increase in individualism from the 25th to the 75th percentile leads to a 16.5% decrease 

in default risk. Our main result holds for various robustness checks for alternative 

measures of individualism and default risk, additional cultural variables, alternative 

samples, and model specifications. 

In this study, endogeneity between individualism and default risk is unlikely to be a 

concern because a firm-level event that could cause a country’s cultural traits seems 

implausible. However, followings recent studies (e.g., An et al., 2018; Chui et al., 2016; 

Eun et al., 2015; Shao et al., 2013), we address this concern using a two-stage least 

squares procedures (2SLS). In the first stage model, we include five instruments, namely, 

British Rule and the other four based on language (i.e., Pronoun Drop, Pronoun1, 

Pronoun4, and Pronoun5).52 The second stage regressions that use fitted individualism 

from the first stage estimation show that individualism continues to negatively influence 

default risk. We further examine the robustness of the endogeneity concern arising from 

the omitted variable bias by accounting for additional controls that may partially address 

 
52 Table 5.1 provides a detailed description of all variables. 
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this. The entirety of these results confirms the causal effect of individualism on default 

risk. 

We next provide empirical evidence to shed light on the channel through which 

individualism mitigates default risk. A country’s information environment is more 

transparent in individualistic cultures (Eun et al., 2015) and, as a result, it lowers default 

risk by mitigating information asymmetry (Eleswarapu & Venkataraman, 2006; Healy & 

Palepu, 2001). To provide evidence, we measure a country’s information environment by 

the disclosure requirements score (La Porta, Lopez‐de‐Silanes, & Shleifer, 2006), 

transparency index (La Porta et al., 2006), and accounting standards (La Porta et al., 

1998). The higher the scores of these measures, the more transparent is the country’s 

information environment. Using the seemingly unrelated regression (SUR), our results 

show a negative association between individualism and default risk (direct effect) and a 

positive association between individualism and the information environment (indirect 

effect). To confirm the statistical significance of the indirect effect, we use multivariate 

delta method and confirm that information environments in different cultures are the 

likely channel through which individualism influences default risk. 

We further examine whether a country’s investor protection environment mitigates the 

influence of individualism on default risk. A country’s institutional settings serve as 

effective external control mechanisms to solve agency problems in modern corporate 

settings (Jensen, 1993). Prior works on law and finance literature highlight that strong 

investor protection is associated with effective corporate governance (La Porta, Lopez-

de-Silanes, Shleifer, & Vishny, 2000). Therefore, it is plausible to expect that the agency 

problem will be less severe in countries where investors are better protected. Thus, we 

expect that stronger investor protection could potentially weaken the effect of 

individualism on default risk. To test this prediction, we quantify the investor protection 

by the efficiency of the judicial system and the rule of law index from La Porta et al. 
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(1998). A higher value of both measures signifies stronger investor protection. Consistent 

with our prediction, we find a weaker influence of a country’s individualism on default 

risk for countries with better investor protection. This evidence explores how the 

relationship between individualism and default risk varies across the differing levels of 

investor protection. 

Our study contributes to the recent and growing literature in cross-cultural finance, 

showing that national culture, an informal institution, has implications for firms in the 

global markets. Recent studies in cultural finance document the implications of national 

culture on various corporate decisions and outcomes. Specifically, firms in individualistic 

countries have more volatile operating income (Li et al., 2013), higher leverage (Chui et 

al., 2002), lower dividend payments (Shao et al., 2010), more earnings management (Han 

et al., 2010), and higher stock price crash (An et al., 2018). In contrast, the existing 

literature in international business is extremely scarce in the area that argues the beneficial 

role of individualism in the global markets, except for a few studies on stock price 

behaviours (Chui et al., 2010; Eun et al., 2015). Building on this line of literature, we 

report lower default risk in higher individualistic countries and that such an effect is 

weaker for countries where investors are better protected. Overall, our empirical evidence 

is useful for understanding the role of national culture—particularly, individualism—on 

default risk. 

Additionally, our finding that national culture affects firm default risk adds to the 

understanding of the determinants of default risk. The recent strand of literature, in 

explaining default risk, provides country-specific evidence, mainly for the US, for 

example, stock market liquidity (Brogaard et al., 2017), incentive structure (Bennett et 

al., 2015), innovation performance (Hsu et al., 2015), debt maturity choice (Goyal & 

Wang, 2013), stock market return and volatility (Giesecke et al., 2011), and equity returns 

(Garlappi et al., 2006), among others. Our study extends this strand of the literature by 
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documenting that cross-cultural psychology—specifically, individualism—is an 

important omitted variable in the literature that can explain differences in firm default 

risk. 

The remainder of the study proceeds as follows. Section 5.2 provides an overview of the 

theoretical background and hypotheses development. Section 5.3 describes the data and 

measures of variables we use in the study. Section 5.4 discusses the baseline results on 

the impact of individualism on default risk, endogeneity concerns, and robustness tests. 

Section 5.5 conducts further explorations of default risk. Lastly, Section 5.6 concludes. 

 

5.2 Literature review and hypotheses development 

Prior research suggests that default occurs when a firm’s cash flows are insufficient to 

cover its debt costs and principal payments (i.e., a firm is unable to meet its debt 

obligations) (Brogaard et al., 2017). Default risk increases when a firm’s cash flow level 

shifts down or its cash flow volatility increases. Most of the previous default risk studies 

focus on a single market (e.g., the US) and investigate how firm-level characteristics 

affect default risk. For instance, Brogaard et al. (2017) show that enhanced stock liquidity 

reduces default risk by improving stock price informational efficiency and facilitating 

corporate governance by blockholders. Goyal and Wang (2013) find that short-term debt 

(long-term debt) issuers experience a significant decline (increase) in their default risk. 

Extending these studies, we examine the cross-country differences in default risk from a 

psychological perspective—national culture. 

Culture, an informal institution, influences business and financial decisions through 

beliefs or values that affect individuals’ perceptions, preferences, decisions, and 

behaviours (Aggarwal et al., 2016), while it shapes these individuals’ perceptions and 

defines what is important (Shao et al., 2013). Of the most prominent psychological 

theories of cultural differences, Hofstede’s work is the earliest and most widely cited 
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among databases on national culture (e.g., Aggarwal et al., 2016; Karolyi, 2016; Kwok & 

Tadesse, 2006; Li et al., 2013).53 Moreover, the study by An et al. (2018) highlights 

Hofstede’s work as the dominant cultural framework in international business research. 

Kwok and Tadesse (2006, p.230) document the two significant objectives of Hofstede’s 

research: (1) to develop a commonly acceptable, well-defined, and empirically based 

terminology to characterize cultures; and (2) to use systematically collected data about a 

large number of cultures, rather than just impressions. 

To relate national culture to the firm default risk, we focus on individualism (versus 

collectivism) instead of other cultural proxies, as noted previously. Hofstede’s (2001) 

collectivism/individualism dimension of culture is treated as a fundamental driver of 

differences across countries (El Ghoul et al., 2019; Markus & Kitayama, 1991; Triandis, 

2001). People in individualistic countries, such as the US and the UK, hold more 

individualistic values and fewer collectivistic values (Hofstede, 2005). They are primarily 

individualists, who are loosely tied to each other and more often take precedence over the 

interests of their in-group (An et al., 2018). As opposed to the individualistic countries, 

collectivism-oriented countries, such as China and Indonesia, form tightly knit social 

structures in which the groups’ interests more likely prevail over those of the individual 

(An et al., 2018). As yet, numerous studies document the profound role of individualism 

on various corporate decisions and stock price movements, such as mergers (Ahern, 

Daminelli, & Fracassi, 2015b), dividend policies (Shao et al., 2010), corporate investment 

(Shao et al., 2013), and stock price behaviours (Chui et al., 2010; Eun et al., 2015), among 

others. 

 
53 Also, as documented in Frijns et al. (2016), the importance of Hofstede's cultural dimensions is 

highlighted by Kirkman et al. (2006), who verify 180 empirical studies that rely on Hofstede's cultural 

dimensions and were published in leading journals between 1980 and 2002. 
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Regarding the effect of national culture, as measured by individualism, on default risk, 

we propose two competing views. On the one hand, individualism negatively associates 

with firm default risk through information transparency that reduces information 

asymmetry between insiders and outsiders. This suggests that firms operating in high 

individualistic countries exhibit a lower default risk. On the other hand, individualism 

positively associates with firm default risk due to the influences of both the managerial 

autonomy and self-enhancement. This predicts that firms operating in high individualistic 

countries exhibit higher default risk. As such, we develop the predictions of these two 

views regarding the association between individualism and firm default risk in detail. 

We first hypothesize that a country’s level of individualism is negatively associated with 

firm default risk through improving information transparency. In general, corporate 

managers as insiders are most informed of firms’ fundamentals, investment opportunities, 

and operations (An et al., 2018; Brogaard et al., 2017). In addition, existing research in 

international business shows that the information environment is more transparent in 

individualistic countries because people in such countries tend to be more analytical and 

more likely to gather and process information independently (Eun et al., 2015). Moreover, 

such people are confident to act on different information and opinions. We build on this 

line of literature and expect firms operating in such countries to be more informationally 

transparent. A few studies provide empirical evidence on the role of country-level 

information environments in mitigating information risk (Eleswarapu & Venkataraman, 

2006; Healy & Palepu, 2001). Countries with higher information transparency can 

mitigate information asymmetry between insiders and outsiders, and subsequently, can 

lead to lower firm default risk at least in two ways.  

First, we argue that if firms operating in individualistic countries are more informationally 

transparent, the agency problems of those firms should be less severe (i.e., lower agency-

related costs to shareholders), leading to an increase in the expected value of future cash 
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flows to the firms and stakeholders. In modern corporations, shareholders face agency 

risk because of information asymmetry creating moral hazards, which, in turn, lowers the 

expected value of the cash flow to the firms and stakeholders (Ashbaugh-Skaife et al., 

2006). Second, the pecking order theory, developed by Myers and Majluf (1984), 

suggests that managers choose methods of financing according to a hierarchy that gives 

first preference to methods with the least potential information content (internally 

available funds) and lowest preference to the form with the greatest potential information 

content (public equity offerings) (Clayman et al., 2012). Therefore, we argue that firms 

in high individualistic countries should be more comfortable with equity financing 

because of higher information transparency in such countries (Eun et al., 2015). 

Therefore, our key hypothesis predicts that individualism is negatively associated with 

firm default risk. 

H1(a): All else being equal, firm default risk is negatively associated with a country’s 

level of individualism. 

In contrast, our alternative hypothesis proposes that a country’s level of individualism is 

positively associated with firm default risk. Our argument focuses on the influences of 

both managerial autonomy and self-enhancement from a risk-taking perspective. In a 

corporate setting, managers from individualistic cultures are more confident about their 

forecasts and ability to achieve satisfactory outcomes (Shao et al., 2013), stand out from 

other managers to demonstrate their autonomy (Li et al., 2013), and make risky decisions 

using their own judgment (Kreiser et al., 2010). Making an investment decision remains 

one of the most challenging decisions that corporate finance deals with because of its 

relevance to firm value and economic growth. On the one hand, firms make a capital 

investment in fixed assets (i.e., physical assets) in the expectation of deriving future cash 

inflows. On the other hand, risky investment decisions increase future cash flow volatility. 

Shao et al. (2013) document evidence that firms in individualistic countries invest more 
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in long-term (i.e., risky projects—research and development investment), suggesting that 

the effect of individualism on long-term investment hinges on R&D. Generally, firm 

default risk increases when managers tend to invest in risky projects (Jensen & Meckling, 

1976). Consequently, managers, because of their overconfidence, own judgement, and 

self-enhancing belief (Kreiser et al., 2010; Li et al., 2013; Sedikides et al., 2003; 

Yamaguchi et al., 2005), may underestimate the level of uncertainty when involving in 

risky investments, which, in turn, increase the chance for a firm going into insolvency. 

Thus, our alternative hypothesis is: 

H1(b): All else being equal, firm default risk is positively associated with a country’s 

level of individualism. 

To summarize, there are competing predictions regarding the effect of individualism on 

firm default risk. Therefore, it is not clear a priori, which effect will prevail, and this calls 

for further empirical evidence to inform the theory. 

5.3 Data, sample, variables, and summary statistics  

Table 5.1 summarizes the definitions and sources of all variables used in the analysis, 

including those used in the robustness checks and additional analyses. 

5.3.1 Data sources and sample 

To examine the impact of individualism on default risk, we merge data mainly from four 

sources for the period from 2004 to 2016: the Credit Research Initiative (CRI) database 

from the Risk Management Institute (RMI) of the National University of Singapore 

(RMI-CRI), Hofstede’s (1980, 2001) cultural values, the Bloomberg database, and the 

Osiris database provided by Bureau van Dijk. We use RMI-CRI for default risk measure, 

Hofstede’s cultural values for individualism, and both the Bloomberg and the Osiris 

databases for accounting data. In addition, we rely on data sources, such as the World 

Bank (e.g., GDP growth) and several other existing studies, for example, that of Djankov 
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et al. (2007) and Kaufmann et al. (2012) (e.g., legal origin and government effectiveness), 

among others. We start with 429,935 firm-year observations from the RMI-CRI database 

and end up with 151,993 firm-year observations after merging accounting data, which 

results in the loss of 277,942 firm-year observations. Such a loss of observations includes 

all firm-years with missing values, primarily for the firm-level characteristics. Second, 

we omit all missing values for the country-level control variables and missing 

observations for the industry classifications (23,629 firm-year observations). Finally, 

following the conventional practices in the literature (e.g., An et al., 2018; El Ghoul et 

al., 2017), we exclude financial firms in our sample (17,407 firm-year observations). Our 

final sample consists of 110,957 firm-year observations of 13, 608 non-financial firms 

across 50 countries. 

5.3.2 Variables 

5.3.2.1 Measuring individualism 

The independent variable of interest is individualism (IDV) from Hofstede (2001). 

Hofstede characterizes the cultural values through a set of dimensions according to 

national origin, and such measures are considered to be long-lived (Burns et al., 2017) 

because of culture changes slowly over time (Becker, 1996). Of Hofstede’s other cultural 

values, the individualism refers to the degree to which people in a country tend to have 

an independent rather than an interdependent self-construal, and collectivism is the 

reverse (Chui & Kwok, 2008). The Hofstede value for this index comes from a cross-

country psychological survey of employee values conducted by Geert Hofstede between 

1967 and 1973 (Chui et al., 2010). The higher the individualism index of a country, the 

higher the individualism in that country (Chen et al., 2015a). 
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5.3.2.2 Measuring default risk 

Default prediction features a long history, with the literature going back to Beaver (1968) 

and Altman (1968). To measure default risk, we employ the Merton’s (1974) distance to 

default (DTD) because this approach remains the most widely used market-based credit 

risk metric, which performs better than accounting-based approaches for the estimation 

of default risk (Bharath & Shumway, 2008; Das et al., 2009; Hillegeist et al., 2004). 



172 

 

Table 5.1: Variables, definitions, and sources 

Variable Description Source 

National Cultural Measures 

Individualism (IDV) Hofstede’s cultural index of individualism. A 

higher score indicates a higher degree of 
individualism. 

Hofstede (2005),  

Hofstede (2001), 
https://geerthofstede.c

om  

Uncertainty avoidance 

(UAI) 

Hofstede’s cultural index of uncertainty 

avoidance. A higher score indicates a higher 
degree of uncertainty avoidance. 

Hofstede (2001), 

https://geerthofstede.c
om 

Masculinity (MAS) Hofstede’s cultural index of masculinity. A 

higher score indicates a higher degree of 
masculinity. 

Hofstede (2001), 

https://geerthofstede.c
om 

Power distance (PDI) Hofstede’s cultural index of power distance. A 

higher score indicates a higher degree of power 
distance. 

Hofstede (2001), 

https://geerthofstede.c
om 

GLOBE’s individualism 

(IDVGLOBE) 

GLOBE’s institutional collectivism index 

multiplied by –1. A higher score indicates a 

higher degree of individualism. 

House et al. (2004) 

Tang and Koveos’s 

individualism (IDVTK) 

A measure is similar to Hofstede’s cultural index 

of individualism. A higher score indicates a 

higher degree of individualism. 

Tang and Koveos 

(2008) 

Schwartz’s individualism 

(IDVSCH) 

Schwartz’s embeddedness score multiplied by –

1. A higher score indicates a higher degree of 

individualism. 

Schwartz (1994) 

Default Risk Measures 

Distance to default  

(DTD) 

The annual average of distance to default for 

gauging how far a limited-liability firm is away 

from default over a firm’s fiscal year.  

RMI-CRI, NUS 

Credit default swap spreads 

(CDS) 

The annualized premium required to compensate 

the counterparty for the default risk, on an 

actuarial basis, of the reference firm over a firm’s 
fiscal year. 

RMI-CRI, NUS  

The probability of default 

(PD) 

The annual average of the probability of default 

for measuring the likelihood of an obligor is 

unable to honor its financial obligations over a 
firm’s fiscal year. 

RMI-CRI, NUS  

Altman’s Z-score (Z-score) The natural logarithm of Z-score (Z), i.e., 

Z =  1.2𝑋1 + 1.4𝑋2 + 3.3𝑋3 + 0.6𝑋4 + 1.0𝑋5 
where  

X1 = Working Capital / Tangible Assets 

X2 = Retained Earnings / Tangible Assets 

X3 = EBIT / Tangible Assets 

X4 = Market Value of Equity / Total Liabilities 

X5 = Sales / Tangible Assets 

Bloomberg 

Firm Characteristics    

Firm size (Size) The natural logarithm of total assets computed 

over a firm’s fiscal year. 

Bloomberg 

Market-to-book ratio 
(MTB) 

The market to book value computed over a firm’s 
fiscal year. 

Bloomberg 

Leverage (LEV) The ratio of long-term debt to total assets 

computed over a firm’s fiscal year. 

Bloomberg 

Profitability (ROA) The ratio of operating income before depreciation 
to total assets computed over a firm’s fiscal year. 

Bloomberg 

https://geerthofstede.com/
https://geerthofstede.com/
https://geerthofstede.com/
https://geerthofstede.com/
https://geerthofstede.com/
https://geerthofstede.com/
https://geerthofstede.com/
https://geerthofstede.com/
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Tangibility The ratio of net property, plant, and equipment to 

total assets computed over a firm’s fiscal year. 

Bloomberg 

Return volatility 

(Volatility) 

The standard deviation of the earnings before 

interest and tax for firms, computed over a firm’s 

fiscal year. 

Bloomberg 

Asset liquidity (Liquidity) The ratio of current assets to current liabilities 

computed over a firm’s fiscal year. 

Bloomberg 

Firm age (Age) The natural log of a number of years since the 

firm's listing computed over a firm’s fiscal year. 

Osiris 

Analyst coverage The total number of analysts making 

recommendations on behalf of the security. 

Bloomberg 

Country Characteristics 

GDP growth rate (GDP 

growth) 

The natural log of annual GDP growth. World Development  

Indicators 

Annual inflation rate 

(Inflation) 

The percentage of the annual inflation rate. World Development  

Indicators 
Common-law (English) This variable equals one for countries with a 

common-law tradition. 

Djankov et al. (2007) 

 

Civil-law (French) This variable equals one for countries with a 
civil-law tradition. 

Djankov et al. (2007) 
 

German legal origin 

(German) 

This variable equals one for countries with 

German legal origin. 

Djankov et al. (2007) 

 

Scandinavian legal origin 
(Scandinavian) 

This variable equals one for countries with the 
Scandinavian legal origin. 

Djankov et al. (2007) 
 

Government effectiveness 

(Government) 

The indicator measures the quality of public 

services, the quality of the civil service and the 
degree of its independence from political 

pressures, the quality of policy formulation and 

implementation, and the credibility of the 
government’s commitment to such policies. A 

higher value indicates a higher quality of public 

and civil service. 

Kaufmann et al. 

(2012) 

Control of corruption 
(Control) 

The indicator measures the extent to which public 
power is exercised for private gain, including 

both petty and grand forms of corruption, as well 

as ‘‘capture’’ of the state by elites and private 
interests. A higher value indicates better control 

of corruption. 

Kaufmann et al. 
(2012) 

Time The estimated duration, in years, of the time to 
resolve the insolvency case of Mirage under the 

factual and procedural assumptions provided. 

Time measures the duration from the moment of 

Mirage's default to the point at which the fate of 
Mirage is determined, i.e., when Mirage is either 

sold as a going concern, sold piecemeal, or 

successfully reorganized. 

Djankov et al. (2008a) 

Corruption index 

(Corruption) 

Average corruption score. A higher value 

indicates a lower corruption level. 

Djankov et al. (2008a) 

Catholicism A dummy variable equals one if a country’s 

dominant religion is Catholicism. 

Djankov et al. (2007) 

 
Protestantism A dummy variable equals one if a country’s 

dominant religion is Protestantism. 

Djankov et al. (2007) 

 

Disclosure requirements 
index (Disclosure Index) 

An index of disclosure requirements constructed 
as the average of the six proxies, such as prospect, 

compensation, shareholders, inside ownership, 

contracts irregular, and transactions. 

La Porta et al. (2006) 
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Transparency index  

(Trans Index) 

An index constructed by examining and rating 

companies' 1995 annual reports on their inclusion 
or omission of 90 items for a sample of 

companies. These items fall into seven 

categories: general information, income 
statements, balance sheets, funds flow 

statements, accounting standards, stock data, and 

special items.  

La Porta et al. (2006) 

Accounting standards 
(Account) 

An index constructed by examining and rating 
companies’ 1990 annual reports on their 

inclusion or omission of 90 items by CIFAR. 

La Porta et al. (1998) 

Efficiency of judicial 
system (Judicial Efficiency) 

This index captures the efficiency and integrity of 
the legal environment as it affects business, 

particularly foreign firms’ produced by the 

country risk rating agency Business International 

Corp. 

La Porta et al. (1998) 

Rule of law index         

(Rule of Law) 

This index captures the effectiveness of the law 

and order tradition of a country. 

La Porta et al. (1998) 

Instrumental Variables   

British Rule  A dummy variable equals one if a country has 

historically been under British rule. 

Treisman (2000) 

Pronoun Drop A dummy variable equals one if a country’s 

grammatical rules license person-indexing 
pronoun drop. 

Davis and 

Abdurazokzoda (2016) 

Pronoun1,4,5 The share of a country’s population that speaks a 

language belonging to each category of 
pronominal expression. 

Davis and 

Abdurazokzoda (2016) 

 
 

The Merton (1974) structural models use option pricing methods to compute a probability 

of default from the level and volatility of the market value of assets (Duffie & Singleton, 

1999; Jarrow & Turnbull, 1995), with a strike price equal to the face value of the firm’s 

liabilities (Bharath & Shumway, 2008). The larger the positive distance between firm 

value and firm liabilities, the lower the probability of default. For methodological details 

on estimating the distance to default, see the articles by Bharath and Shumway (2008) 

and Duan et al. (2012).  

5.3.2.3 Measuring control variables 

Following the extant studies (Brogaard et al., 2017; Goyal & Wang, 2013), our firm-level 

control variables include: firm size (Size)—defined as the natural log of total assets; 

market-to-book ratio (MTB)—defined as the market to book value; leverage (LEV)—

defined as the ratio of long-term debt to total assets; profitability (ROA)—defined as the 
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return on assets; asset tangibility (Tangibility)—defined as the ratio of net property, plant, 

and equipment to total assets; and return volatility (Volatility)—defined as the standard 

deviation of earnings before interest and tax for firms. We also account for asset liquidity 

(Liquidity)—defined as the ratio of current assets to current liabilities, and firm age 

(Age)—defined as the natural log of a number of years since the firm's listing. 

Additionally, to isolate time-varying country-specific macroeconomic conditions under 

which firms operate, we control for the growth rate of GDP (GDP growth) and the annual 

inflation rate (Inflation) in all specifications (e.g., Claessens & Klapper, 2005; Faccio & 

Xu, 2015; Houston et al., 2010). To remove the effect of outliers, we winsorize all 

continuous variables at the first and 99th percentiles in our sample. 

5.3.3 Summary statistics  

In Table 5.2, Panel A presents a within-country summary of mean values of IDV and 

DTD by each country, whereas Panel B shows the summary statistics (mean; standard 

deviation; and the three quartiles: p25, p50, and p75) for the overall sample used in the 

baseline analysis for the period between 2004 and 2016. Among the sampled economies, 

the US (IDV score: 91) and Colombia (IDV score: 13) are the most and the least 

individualist countries. The cross-country differences in default risk vary from 2.40 for 

Russia to 7.58 for Jordan, while 46% of the sampled countries, including the US, 

Australia, and Norway, among others, post a DTD lower than the average DTD (i.e., 

4.14).54 The other firm- and country-level variables look relatively standard. 

Panel C of Table 5.2 presents a Pearson correlation matrix for the variables used in the 

baseline analysis. Consistent with our expectations, we find that correlation coefficient 

 
54 In unreported results for saving space, we do the analysis of univariate test for the default risk in high 

versus low individualism countries. We classify a country-year into the High (Low) IDV group if the 

country’s individualism score is above (below) the cross-country sample median in the year. Our finding 

reports significantly lower default risk in High IDV countries than that in Low IDV countries. 
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(0.0541) on IDV positively and significantly correlates with DTD at the 1% significance 

level. This preliminary evidence suggests a negative relation between individualism and 

default risk. Regarding firm- and country-level controls (Column 2), correlation 

coefficients on LEV, Volatility, GDP Growth, and Inflation load negatively at the 1% 

significance level, implying a positive correlation with default risk. The remaining control 

variables in most cases continue to hold expected signs at the 1% significance level. In 

general, these correlation coefficients are univariate in nature (Hsu et al., 2015). 

Therefore, one should pay attention when interpreting the relations among the variables 

because they may no longer hold once the effects of the necessary control variables are 

considered. 
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Table 5.2: Summary statistics and correlation analysis 
Panel A of this table reports a within-country summary of mean values for key variables for our sample, 

representing 50 countries for the period between 2004 and 2016. The measures are Hofstede’s 

individualism (IDV) and firm-level default risk (DTD). #Obs. is the number of firm-year observations. 

Panel B reports the summary statistics (mean; standard deviation; and the three quartiles: p25, p50, and 
p75) of the variables used in the baseline analysis. Panel C reports the correlation coefficients for the 

variables used in the baseline specifications. Table 5.1 provides a detailed description of all variables, 

including sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively. 

Panel A: Sample Averages by Country 

Country IDV DTD #Obs.  Country IDV DTD #Obs. 

Argentina 46 3.082 580  Luxembourg 60 4.748 70 

Australia 90 3.549 6,076  Malaysia 26 7.187 492 
Austria 55 4.737 378  Mexico 30 5.870 814 

Belgium 75 5.790 580  Netherlands 80 4.828 914 

Brazil 38 3.910 1,515  New Zealand 79 6.862 435 
Canada 80 5.316 3,424  Nigeria 20 3.142 612 

Chile 23 5.774 1,041  Norway 69 3.457 1,326 

China 20 3.916 7,244  Pakistan 14 3.789 1,089 

Colombia 13 5.336 149  Peru 16 5.790 250 
Croatia 33 5.267 145  Philippines 32 4.391 817 

Czech Republic 58 5.586 80  Poland 60 3.891 1,245 

Denmark 74 4.561 1,031  Portugal 27 3.048 462 
Egypt 25 3.218 977  Romania 30 4.280 62 

Finland 63 4.650 1,173  Russia 39 2.402 942 

France 71 4.440 4,994  Saudi Arabia 38 5.186 1,150 

Germany 67 3.892 5,089  Singapore 20 5.377 1,483 
Greece 35 3.006 1,161  South Africa 65 3.053 495 

Hungary 80 3.616 171  Spain 51 4.525 1,143 

India 48 3.707 6,828  Sweden 71 4.750 2,316 
Indonesia 14 3.235 3,025  Switzerland 68 5.524 1,530 

Ireland 70 3.637 46  Thailand 20 5.274 1,775 

Italy 76 4.011 2,086  Turkey 37 4.110 1,719 
Japan 46 4.344 12,717  United Kingdom 89 5.356 5,691 

Jordan 30 7.579 12  United States 91 3.933 15,501 

Korea 18 3.349 6,286  Vietnam 20 3.367 1,816 

Panel B: Summary Statistics for Overall Sample 

Variable Mean Std. Dev. P25 Median P75 

Individualism index      

IDV 55.246 27.565 23 51 80 

Default risk 
     

DTD 4.144 2.329 2.403 3.765 5.581 

Baseline controls      

Size 7.781 3.208 5.296 7.505 10.097 
MTB 2.195 1.898 0.876 1.546 2.839 

LEV 0.129 0.153 0.000 0.073 0.209 

ROA 0.183 1.058 0.000 0.331 0.746 

Tangibility 0.313 0.243 0.099 0.270 0.483 
Volatility 0.157 0.431 0.026 0.047 0.100 

Liquidity 2.131 1.801 1.038 1.517 2.468 

Age 3.034 1.054 2.485 3.135 3.807 
GDP Growth (%) 3.638 3.710 1.812 3.238 4.688 

Inflation (%) 3.705 4.126 1.777 2.298 3.393 
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Panel C: Correlation Matrix 

 1 2 3 4 5 6 7 8 9 10 11 

1 1           
2 0.05*** 1          
3 -0.63*** 0.02*** 1         
4 0.06*** 0.28*** -0.17*** 1        
5 0.07*** -0.13*** 0.13*** -0.08*** 1       
6 -0.26*** 0.35*** 0.31*** 0.07*** -0.01*** 1      
7 -0.17*** 0.01*** 0.21*** -0.16*** 0.34*** 0.08*** 1     
8 0.25*** -0.15*** -0.32*** 0.08*** -0.11*** -0.40*** -0.13*** 1    
9 0.20*** 0.19*** -0.27*** 0.05*** -0.28*** -0.15*** -0.27*** 0.20*** 1   
10 -0.10*** 0.06*** 0.22*** -0.09*** 0.00 0.17*** 0.03*** -0.15*** -0.13*** 1  
11 -0.47*** -0.08*** 0.18*** 0.11*** -0.05*** 0.01*** 0.07*** -0.07*** -0.07*** -0.07*** 1 
12 -0.33*** -0.11*** 0.24*** -0.01** 0.01** 0.14*** 0.08*** -0.08*** -0.05*** 0.01*** 0.46*** 

Variables are as follows: 

1. IDV 

2. DTD 
3. Size 

4. MTB 

5. LEV 
6. ROA 

7. Tangibility 

8. Volatility 

9. Liquidity 
10. Age 

11. GDP growth 

12. Inflation 
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5.4 Empirical results  

5.4.1 Baseline regression results 

To examine the impact of individualism on default risk, we use the following baseline 

regression model: 

Default_Riski,j,c,t

=  β0 + β1IDVc + β2Xi,j,c,t + β3Yc,t + ψj + ωt 

+ ui,j,c,t                                                                                                            (5.1)  

where i, j, c, and t index firm (i=1,2,…,13,608), industry (j=1,2,….,10), country 

(c=1,2,…,50), and year (t=2004,2005,…,2016), respectively; Default_Risk is measured 

by DTD; and IDV indicates the Hofstede’s individualism index—the most significant 

cultural difference among the other dimensions. As defined previously, X denotes a set 

of firm-level characteristics, such as Size, MTB, LEV, ROA, Tangibility, Volatility, 

Liquidity, and Age. Y denotes a set of country-level control variables, such as GDP 

growth and Inflation. Following the convention in the literature (e.g., An et al., 2018), to 

account for industry-wide and year fluctuations in default risk, we add the year (ωt) and 

industry (ψj) fixed effects  [or country fixed effects (𝛾𝑐), year fixed effects (𝜔𝑡), and 

industry-fixed effects (ψj)] in all specifications. 

Panel A of Table 5.3 presents the regression results for various specifications of Equation 

(5.1) at the firm level. In Model 1, we regress DTD on the full set of the firm- and country-

level controls without the key independent variable, i.e., IDV. We find that all control 

variables enter at the 1% level of significance and are largely consistent with the prior 

studies. Specifically, default risk is higher for firms with higher leverage and greater 

return volatility, in line with Goyal and Wang (2013). Consistent with Brogaard et al. 

(2017) and Goyal and Wang (2013), we find that ROA is positively related to DTD, 

suggesting a decrease in default risk. We document positive and significant coefficient 

estimates on Size and Tangibility, consistent with Goyal and Wang (2013), who show 
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that larger firms and firms with tangible assets lower default risk. Additionally, we 

document that default risk negatively and significantly relates to MTB, in line with Hsu 

et al. (2015), and Age. In regards to macro-economic conditions, we find that both the 

GDP growth and Inflation have negative and significant associations with DTD. These 

results reflect the high firm-level default risk in countries with high-growth and high-

inflation. An et al. (2018) show that wealthy and high-growth countries exhibit a high 

firm-level crash risk. 

Models (2)–(4) present the regression results on the relationship between individualism 

and default risk along with and without control variables. The coefficient estimates (t-

statistics) on IDV enter positive and significant at the 1% level across all specifications 

[0.005 (20.26), 0.017 (62.52), and 0.012 (39.16)]. These results suggest that individualism 

is negatively associated with default risk and support the view that firms in high 

individualistic countries are more likely to reduce default risk. Following a method 

similar to that of prior studies (e.g., Atawnah et al., 2018), we explore the economic 

significance of our baseline result [Model (4)] by calculating the marginal effect of an 

increase in the cultural measure from the 25th to 75th percentile. For instance, the 

coefficient estimate on IDV suggests that moving from the 25th percentile of IDV (23) to 

the 75th percentile (80) is associated with a decrease in default risk of 0.684 (0.012×57), 

which represents 16.5% of the cross-sectional mean of DTD. The baseline result is 

therefore not only statistically significant but also economically meaningful. 

Recent studies on cultural finance argue the importance and dominant role of country-

fixed effects. Therefore, following El Ghoul et al. (2017), we regress DTD on both IDV 

and other control variables with country-fixed effects (𝛾𝑐) in Model (5). We find that the 

coefficient estimate on IDV loads positively at the 5% level of significance, confirming 

qualitatively similar direction between individualism and default risk as in the baseline.  
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In Panel B of Table 5.3, we extend our analysis on the relationship between individualism 

and default risk at the country level by following prior research (e.g., Chui et al., 2002; 

El Ghoul et al., 2017; Griffin, Guedhami, Kwok, Li, & Shao, 2017; Shao et al., 2010). 

This estimate mitigates the concern about particular countries’ overrepresentation in the 

firm-year sample (An et al., 2018). To form country-level measures, we follow a method 

similar to that of An et al. (2018) and aggregate each firm-level variable to its value-

weighted country average for each sample year. Accordingly, we re-estimate the 

regression Equation (5.1) using country-year averages of DTD and controls. Consistent 

with the firm-level evidence, we find that individualism negatively and significantly 

associates with default risk. 

Overall, using firm– and country–level regressions, this section finds and confirms a 

negative and significant association between individualism and default risk. This 

evidence is in line with our key conjecture [H1(a)] that firm default risk is negatively 

associated with a country’s level of individualism. In contrast, we reject the alternative 

view [H1(b)] on the relationship between individualism and default risk. 

5.4.2 Endogeneity 

The baseline result in the previous section shows a strong negative association between 

individualism and default risk. The endogeneity between national culture and default risk 

is unlikely to be a concern because a firm-level event (i.e., default risk) that could cause 

a country’s cultural traits seems implausible. However, following recent studies in 

cultural finance (e.g., An et al., 2018; Chui et al., 2016; Eun et al., 2015; Shao et al., 

2013), we partially address this causality issue arising from omitted variable bias, if any, 

using a two-stage least squares (2SLS) and additional controls. 
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Table 5.3: The impact of individualism on default risk 
This table reports the results of default risk regressions on Hofstede’s individualism (IDV) and a set of the 

firm- and country-level control variables. Panel A reports firm-level results for the full sample of 110, 957 

firm-year observations from 50 countries over the 2004–2016 period. Panel B reports the country-level 

results using 642 country-year observations from 50 countries over the 2004–2016 period. The dependent 
variable of interest is the default risk measured by DTD. t-statistics in parentheses are based on standard 

errors clustered at the firm level. Table 5.1 provides a detailed description of all variables, including 

sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively. 

Panel A: Firm-level Regressions 
 

Dependent variable = Firm-level DTD (1) (2) (3) (4) (5) 

IDV  0.005*** 0.017*** 0.012*** 0.037** 

  (20.26) (62.52) (39.16) (2.09) 
Size 0.018***  0.076*** 0.074*** 0.167*** 

 (8.48)  (30.03) (29.41) (48.34) 

MTB 0.310***  0.302*** 0.310*** 0.296*** 
 (97.37)  (94.87) (98.04) (96.37) 

LEV -0.164***  -0.206*** -0.200*** -0.263*** 

 (-39.71)  (-48.36) (-47.63) (-62.69) 

ROA 0.076***  0.074*** 0.076*** 0.066*** 
 (121.88)  (117.96) (123.50) (108.54) 

Tangibility 0.120***  0.131*** 0.129*** 0.127*** 

 (42.99)  (46.40) (46.45) (46.85) 
Volatility -0.431***  -0.470*** -0.455*** -0.305*** 

 (-28.98)  (-31.35) (-30.74) (-21.01) 

Liquidity 0.322***  0.312*** 0.315*** 0.340*** 

 (91.33)  (87.76) (89.81) (98.86) 
Age 0.066***  0.079*** 0.062*** 0.031*** 

 (11.69)  (13.83) (10.93) (5.60) 

GDP growth -0.059***   -0.030*** -0.026 
 (-33.84)   (-15.57) (-1.09) 

Inflation -0.074***   -0.071*** 0.002 

 (-46.67)   (-45.42) (0.05) 
Constant 2.800*** 4.157*** 1.038*** 1.646*** -1.084 

 (72.17) (119.14) (22.47) (33.92) (-0.98) 

Year fixed effects Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes 
Country fixed effects No No No No Yes 

Observations 110,957 110,957 110,957 110,957 110,957 

Adjusted R-squared 0.352 0.075 0.342 0.361 0.421 

Panel B: Country-level Regression 
 

Dependent variable = Country-level DTD    (1) 

IDV     0.005** 

     (2.29) 
Constant     3.988*** 

     (7.28) 

Controls     Yes 

Year fixed effects     Yes 
Industry- and country-fixed effects     No 

Observations     642 

Adjusted R-squared     0.492 
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5.4.2.1 An instrumental variable (IV) approach 

To mitigate endogeneity concerns regarding the relationship between individualism and 

default risk, we employ five instruments (IVs) highly correlated with individualism. The 

first instrument is British Rule, a dummy variable equal to one if a country has historically 

been under British rule (Treisman, 2000). Becoming a colony of British is an external 

shock to a country’s culture (Shao et al., 2013). The rest of the instruments, such as 

Pronoun Drop, Pronoun1, Pronoun4, and Pronoun5, are based on language.55  The 

requirement to use pronouns in a language is associated with the degree of psychological 

differentiation between the speaker and social context of speech (Kashima & Kashima, 

1998). As argued in Griffin et al. (2017), language evolves slowly over time and is closely 

related to a country’s culture (Licht, Goldschmidt, & Schwartz, 2007; Tabellini, 2008).  

To assess the possibility, we estimate the first-stage regression Equation (5.2) with 

instruments (i.e., either British Rule, or Pronoun Drop, or Pronoun1, or Pronoun4, and/or 

Pronoun5), whereas we run Equation (5.3) using the fitted value of individualism 

(FIT_IDV) as an instrumental variable:  

IDVc =  β0 + β1IVsc + β2Xi,j,c,t +  β3Yc,t + ψj + ωt + ui,j,c,t                                       (5.2)  

DTDi,j,c,t =  β0 + β1FIT_IDVc + β2Xi,j,c,t +  β3Yc,t + ψj + ωt + ui,j,c,t                       (5.3)  

Panel A of Table 5.4 presents the regression results based on the first-stage regression 

Equation (5.2). In Models (1) and (3), we find both British Rule and Pronoun1 to load 

positive and significant association with individualism. These results are consistent with 

Shao et al. (2013) and Griffin et al. (2017), respectively. Similarly, Models (2), (4), and 

(5) report negative and significant coefficients on Pronoun Drop, Pronoun4, and 

Pronoun5 in line with prior studies, for example, An et al. (2018), Shao et al. (2013), and 

 
55 Davis and Abdurazokzoda (2016) provide data on six pronoun-drop categories, denoted by Pronoun1–

Pronoun6. Of those, we do not use Pronoun2–3 and Pronoun6, as they do not show variations in our sample. 
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Davis and Abdurazokzoda (2016). Collectively, these instruments explain 79.6% of 

variations in individualism (Model 6). As in Panel B of Table 5.4, the coefficient 

estimates on FIT_IDV [Models (1)–(6)] are positive and statistically significant at the 1% 

level with default risk measure, DTD, as the dependent variable, based on the second-

stage regression Equation (5.3). These results suggest that the relationship between 

individualism and default risk is not tainted by potential endogeneity. 

5.4.2.2 Additional controls 

Additional control variables may partially address the endogeneity concerns arising from 

the omitted variable bias. Therefore, we control formal and informal institutions to 

capture the effect of individualism that may not have been controlled previously. A 

number of studies suggest that national culture influences formal institutions, such as 

legal rules and regulations (El Ghoul et al., 2017; Licht, Goldschmidt, & Schwartz, 2005; 

Stulz & Williamson, 2003), which, in turn, could affect default risk across countries. In 

Table 5.5, we include a number of country-level variables sequentially for individualism 

to alleviate the concerns that the omission of such variables biases the estimates of 

baseline specification. 

First, we consider the role of legal origins. La Porta et al. (1998) document that laws differ 

significantly around the world and legal origins influence the development of modern 

legal systems. Therefore, it is possible that the effects of national culture on default risk 

simply reflect the role of legal rules and origins. To address this concern, we include 

common-law (English) and civil-law (French) dummies collected from Djankov et al. 

(2007) as controls. In addition, we also add other legal traditions, such as German legal 

origin (German) and Scandinavian legal origin (Scandinavian). We show that firms in 

common- and civil-law countries reduce default risk than those in countries with other 

legal traditions [Models (1)–(4) of Table 5.5]. 
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Table 5.4: An instrumental variable approach 
This table reports the 2SLS regression results for the impact of individualism on default risk. In the 1st stage, we 

estimate the relation between British Rule, Pronoun Drop, Pronoun1, Pronoun4, Pronoun5, and Hofstede’s 

individualism (IDV), along with baseline controls (Panel A). In the 2nd stage, DTD is regressed on FIT_IDV and 

baseline controls (Panel B). Baseline control variables are included in all regressions of Panels A–B but are 
suppressed for brevity. t-statistics in parentheses are based on standard errors clustered at the firm level. Table 5.1 

provides a detailed description of all variables, including sources of data. Statistical significance at the ***1%, 

**5%, and *10% levels, respectively. 

Panel A: 1
st
 Stage Regressions 

Dependent variable = IDV (1) (2) (3) (4) (5) (6) 

British Rule 0.242***     0.183*** 

 (57.01)     (40.28) 
Pronoun Drop  -26.681***    -13.904*** 

  (-48.64)    (-19.25) 

Pronoun1   26.795***   4.616*** 
   ( 50.02)   (8.27) 

Pronoun4    -13.933***  -23.605*** 

    ( -12.14)  (-26.92) 

Pronoun5     -21.655*** -5.881*** 
     ( -31.20) (-8.37) 

Constant 79.708*** 92.568*** 73.598*** 100.390*** 94.124*** 80.701*** 

 ( 96.87 ) (109.96) ( 62.13) ( 87.12  ) (83.54  ) ( 81.46) 
Firm-level controls Yes Yes Yes Yes Yes Yes 

Country-level controls Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 
Observations 110,957 105,196 95,908 95,908 95,908 95,908 

Adjusted R-squared 0.695 0.684 0.742 0.596 0.652 0.796 

Panel B: 2
nd

 Stage Regressions 

Dependent variable = DTD (1) (2) (3) (4) (5) (6) 

FIT_IDV 0.014*** 0.011*** 0.010*** 0.049*** 0.028*** 0.012*** 

 (10.13) (7.95) (7.17) (4.26) (13.13) ( 10.16) 

Constant 1.476*** 1.588*** 1.782*** -2.200* -0.088 1.572*** 
 (9.95) (10.92) (11.43) (-1.89) (-0.38) (11.20) 

Firm-level controls Yes Yes Yes Yes Yes Yes 

Country-level controls Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes 
Industry fixed effects Yes Yes Yes Yes Yes Yes 

Observations 110,957 105,196 95,908 95,908 95,908 95,908 

Adjusted R-squared 0.360 0.352 0.334 0.255 0.320 0.335 

 

Second, the good governance index of a country may affect firm default risk, as regulatory 

settings serve as effective external control mechanisms to solve agency problems in 

modern corporate settings (Jensen, 1993). To consider the potential influence of the 

governance of a country, we include two indices, such as government effectiveness 

(Government) and control of corruption (Control)—consistent with Eun et al. (2015)—

of the six different dimensions constructed by Kaufmann et al. (2012). Higher values of 
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these measures indicate a higher quality of public and civil service and better control for 

corruption. As in Models (5)–(6) of Table 5.5, we find that firms in better-governed 

countries are likely to have lower default risk. 

Third, we include two variables related to debt enforcement, such as the length of time it 

takes to resolve the insolvency process (Time) and the corruption index (Corruption)—

an indicator of corruption in government—from Djankov et al. (2008a). As shown in 

Models (7)–(8) of Table 5.5, countries that take time to resolve the insolvency process 

are likely to have higher default risk, whereas countries that have less corruption in 

government are likely to have lower default risk. 

Additionally, we include religion as an informal institution to capture the effect of 

individualism on default risk. Different religions have different effects on people’s 

attitudes and participation in religious services increases trust only among Christians 

(Guiso, Sapienza, & Zingales, 2003). To measure religion, we employ two dummy 

variables, such as Catholicism and Protestantism, collected from Djankov et al. (2007). 

As in Models (9)–(10) of Table 5.5, our results show that Catholic and Protestant 

countries seem to have lower and higher default risk, respectively. 

When we sequentially add these additional controls into the regression Equation (5.1), we 

find robust evidence on the impact of individualism.  
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Table 5.5: Individualism and default risk: additional controls    
This table reports the regression results for the impact of individualism on default risk with additional country-level variables as controls. In each panel, 

additional variables represent Common-law regimes (English), Civil-law regimes (French), German legal origin (German), Scandinavian legal origin 

(Scandinavian), Government effectiveness (Government), Control of corruption (Control), Bankruptcy costs related to time (Time), Corruption index 
(Corruption), and Religion measured by Catholicism and Protestantism, respectively. Baseline control variables are included in all regressions of Models 

(1)–(10) but are suppressed for brevity. t-statistics in parentheses are based on standard errors clustered at the firm level. Table 5.1 provides a detailed 

description of all variables, including sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively. 

Dependent variable = DTD (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

IDV 0.010*** 0.014*** 0.010*** 0.012*** 0.008*** 0.006*** 0.012*** 0.004*** 0.012*** 0.017*** 

 (11.98) (18.25) (12.11) (16.38) (8.15) (6.31) (14.12) (3.75) (16.86) (19.05) 

English 0.148***          

 (3.98)          
French  0.307***         

  (7.84)         

German   -0.470***        
   (-11.49)        

Scandinavian    0.042       

    (0.82)       
Government     0.297***      

     (8.95)      

Control      0.285***     

      (10.59)     
Time       0.052***    

       (3.09)    

Corruption        0.171***   

        (12.76)   

Catholicism         0.624***  

         (17.21)  
Protestantism          -0.439*** 

          (-9.99) 

Constant 1.704*** 1.366*** 1.924*** 1.645*** 1.274*** 1.393*** 1.578*** 0.552*** 1.448*** 1.597*** 

 (16.93) (12.99) (18.64) (16.67) (11.96) (13.08) (13.08) (3.95) (14.78) (16.10) 
Firm-level controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Country-level controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations  110,887 110,887 110,887 110,887 99,771 99,771 94,851 93,684 110,887 110,887 

Adjusted R-squared 0.361 0.363 0.365 0.361 0.370 0.371 0.334 0.339 0.371 0.364 
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5.4.3 Robustness checks 

5.4.3.1 Alternative measures of individualism 

To examine the robustness of our baseline result, as documented by prior studies (e.g., 

Ahern et al., 2015a; An et al., 2018; Chen et al., 2015a; Eun et al., 2015), we consider 

three alternative measures for the individualism index other than Hofstede’s cultural 

dimension.  

First, we use the country scores from GLOBE’s institutional collectivism index from 

House et al. (2004). As GLOBE’s index for institutional collectivism is an opposite 

measure of Hofstede’s individualism index (e.g., An et al., 2018; Chui et al., 2010), we 

multiply the GLOBE’s index for institutional collectivism by –1 to be consistent with 

Hofstede’s individualism index, and label it as IDVGLOBE. We re-estimate the regression 

Equation (5.1) using IDVGLOBE instead of Hofstede’s individualism index. The result in 

Model (1) of Table 5.6 shows that the coefficient on IDVGLOBE loads positively at the 1% 

level, which is consistent with our earlier finding. 

Second, we use cultural proxies from Tang and Koveos (2008) who update Hofstede’s 

cultural values given that each country’s institutional traditions and economic conditions 

provide the inspiration for cultural stability. They show that individualism (IDVTK) has a 

significant curvilinear relation with national wealth. We supplement our regression 

Equation (5.1) with IDVTK and show a positive and significant coefficient at the 1% level, 

the same as the baseline result [Model (2) of Table 5.6]. 

Finally, we use the embeddedness score that views individuals as entities embedded in a 

collective society in embeddedness culture (Schwartz, 1994). Since embeddedness refers 

to individuals being integrated into the large collectivism (An et al., 2018), we multiply 

the embeddedness by –1 to measure individualism, labeled IDVSCH, and repeat our 

regression Equation (5.1) based on this alternative measure. Consistent with our previous 
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finding, the coefficient on IDVSCH is positive and significant at the 1% level [Model (3) 

of Table 5.6]. 

5.4.3.2 Additional cultural variables 

In addition to examining Hofstede’s individualism index, following prior research (e.g., 

Chui et al., 2010), we also consider Hofstede’s other cultural dimensions, such as 

uncertainty avoidance (UAI), masculinity (MAS), and power distance (PDI). 

Specifically, we control for these additional cultural variables to investigate the effect of 

individualism on default risk. The regression results in Models (4)–(7) of Table 5.6 show 

that default risk is positively associated with UAI and MAS, but negatively with PDI. 

When we incorporate the other cultural dimensions either sequentially or together into 

the regression Equation (5.1), the key variable of interest, IDV, continues to hold a 

significantly negative effect on default risk. These results indicate that Hofstede’s other 

cultural dimensions in our simple regression models do not change our finding for 

individualism. 
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     Table 5.6: Alternative measures of individualism and additional cultural variables 
This table reports the results of default risk regressions on alternative measures of Hofstede’s individualism (IDV) and Hofstede’s 

other cultural dimensions. In Models (1)–(3), we examine the baseline regressions using alternative cultural proxies to Hofstede’s 

individualism (IDV)—GLOBE individualism (IDVGLOBE) from House et al. (2004), TK individualism (IDVTK) from Tang and 

Koveos (2008), and Schwartz’s embeddedness score (IDVSCH). In Models (4)–(7), we examine the baseline regressions using 
Hofstede’s uncertainty avoidance (UAI), masculinity (MAS), and power distance (PDI). Baseline control variables are included in 

all regressions of Models (1)–(7) but are suppressed for brevity. t-statistics in parentheses are based on standard errors clustered at 

the firm level. Table 5.1 provides a detailed description of all variables, including sources of data. Statistical significance at the 

***1%, **5%, and *10% levels, respectively. 

Dependent variable = DTD (1) (2) (3) (4) (5) (6) (7) 

IDVGLOBE 0.048***       

 (3.06)       
IDVTK  0.008***      

  (29.27)      

IDVSCH   0.683***     
   (28.10)     

IDV    0.010*** 0.012*** 0.014*** 0.014*** 

    (31.04) (39.24) (35.16) (35.17) 

UAI    -0.006***   -0.006*** 
    (-19.73)   (-20.48) 

MAS     -0.004***  -0.004*** 

     (-13.17)  (-12.72) 
PDI      0.004*** 0.008*** 

      (7.84) (15.03) 

Constant 2.665*** 2.039*** 5.086*** 2.159*** 1.867*** 1.360*** 1.763*** 

 (32.75) (42.84) (55.15) (39.67) (36.78) (21.65) (27.23) 
Firm-level controls Yes Yes Yes Yes Yes Yes Yes 

Country-level controls Yes Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes Yes 
Industry fixed effects Yes Yes Yes Yes Yes Yes Yes 

Observations  103,416 104,920 95,489 110,957 110,957 110,957 110,957 

Adjusted R-squared 0.349 0.352 0.352 0.363 0.362 0.361 0.365 
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5.4.3.3 Alternative measures of default risk 

We employ three proxies as an alternative to capture default risk: credit default swap 

spreads (CDS)—a market-based proxy directly related to a firm’s default risk; probability 

of default (PD)—a market-based proxy directly related to a firm’s default risk; and 

Altman’s Z-score (Z-score)—an accounting-based proxy inversely related to a firm’s 

default risk. We collect the estimated proxies for both CDS and corporate PD from the 

RMI-CRI database and for Z-score from the Bloomberg. We rerun our regression 

Equation (5.1) using these alternative proxies and verify that all our results remain similar 

to the baseline finding [Models (1)–(3) of Table 5.7].  

5.4.3.4 Alternative samples 

To reduce the concerns that our baseline result may be sensitive to the sample 

composition biases, we include two alternative samples. First, we rerun our regression 

Equation (5.1) on a balanced panel [Model 4 of Table 5.7] that helps reduce the undue 

effect of firm-level heterogeneity (An et al., 2018). Second, as in other cross-country 

studies (e.g., An et al., 2018; Cho et al., 2014; El Ghoul et al., 2017), our sample also 

comprises large proportions from the US and Japanese firms. To mitigate the concern, we 

re-estimate our regression Equation (5.1) after excluding both the Japan and the US 

samples [Model 5 of Table 5.7]. Additionally, we re-run our regression Equation (5.1) 

after excluding the observations from the GFC period [Model 6 of Table 5.7] where the 

GFC caused economic slowdown and corporate failures around the world. The results 

support our main conclusion, suggesting that our baseline result is not driven by sample 

composition biases and the financial crisis periods. 

5.4.3.5 Other robustness tests 

In Models (7)–(10) of Table 5.7, we repeat our regression Equation (5.1) using alternative 

model specifications and lagged variables. First, we specify our baseline model with 
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weighted least squares (WLS)—either a country’s weight is equal to the reciprocal of the 

number of observations for that country (WLS1) or an industry’s weight is equal to the 

reciprocal of the number of observations for that industry (WLS2). Second, we take lag 

by one year for all firm-level variables (i.e., Sizet-1, MTBt-1, LEVt-1, ROAt-1, 

Tangibilityt-1, Volatilityt-1, Liquidityt-1, and Aget-1) relative to the dependent variable. 

Finally, we include a one-year lagged dependent variable (i.e., DTDt-1) relative to the 

independent and control variables. Overall, we find all our results to be robust when we 

employ these alternative tests. 
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Table 5.7: Alternative measures of default risk, alternative samples, and other robustness checks 
This table reports the results of default risk regressions on a variety of robustness tests. In Models (1)–(3), we examine the baseline regressions by using alternative measures 

of default risk, including credit default swap spreads (CDS), the probability of default (PD), and Altman’s Z Score (Z-Score). In Models (4)–(6), we examine the baseline 

regressions by using alternative samples, including a balanced panel, and the sample excluding both the US and Japan and the sample excluding the GFC period. In Models 

(7)–(10), we examine the baseline regressions by using alternative model specifications, including weighted least squares (WLS), where the weight is equal to the reciprocal 
of the number of country-wise observations (WLS 1), industry-wise observations (WLS2), lagged firm-level controls, and lagged dependent variable. Baseline control variables 

are included in all regressions but are suppressed for brevity.  t-statistics in parentheses are based on standard errors clustered at the firm level. Table 5.1 provides a detailed 

description of all variables, including sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively. 

Dependent variable = CDS PD Z-Score DTD DTD DTD DTD DTD L.DTD DTD 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

IDV -0.060** -0.005*** 0.004***        

 (-2.37) (-23.05) (32.09)        
IDV-Balanced Panel    0.015***       

    (13.96)       

IDV-Excludes the US and Japan     0.014***      

     (17.72)      
IDV-Excludes the GFC period      0.014***     

      (40.62)     

IDV-Weighted Least Squares1       0.010***    
       (32.26)    

IDV-Weighted Least Squares2        0.018***   

        (61.45)   
IDV-Lagged Firm-level Controls         0.011***  

         (15.04)  

IDV-Lagged Dependent Variable          0.012*** 

          (15.77) 
Constant 55.773*** 3.235*** 0.052*** 1.223*** 1.512*** 1.429*** 2.088*** 1.631*** 1.790*** 1.762*** 

 (13.98) (93.70) (2.79) (7.89) (14.37) (26.94) (42.21) (34.33) (17.21) (16.44) 

Firm-level controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Country-level controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations  110,698 110,757 110,957 54,015 82,739 94,808 110,957 110,957 91,890 91,890 
Adjusted R-squared 0.015 0.341 0.483 0.409 0.390 0.336 0.377 0.416 0.392 0.326 
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5.5 Additional analyses 

5.5.1 What drives the impact of individualism on default risk? 

Our baseline result suggests that firm default risk is negatively associated with a country’s 

level of individualism among sampled countries. In this section, we explore the 

underlying channel through which individualism influences default risk. People from 

individualistic cultures are confident to act on different information and opinions while 

individuals in collectivistic cultures are less likely to analyze information independently 

(Choi & Nisbett, 2000; Eun et al., 2015; Nisbett, Peng, Choi, & Norenzayan, 2001). In 

addition, prior research on cultural finance shows that information transparency is higher 

in individualistic countries (Eun et al., 2015). Motivated by this finding, we explore a 

country’s information environment as a channel for the firms in individualistic countries 

to reduce default risk.  

To test this conjecture, we follow Eun et al. (2015) and estimate two empirical models 

simultaneously. Equation (5.4) describes how a country’s information environment 

determines default risk, along with the direct effect of individualism (IDV). Equation 

(5.5) estimates how individualism influences a country’s information environment. In this 

model, the information environment is the channel through which individualism affects 

default risk indirectly. 

Default_Riski,j,c,t

=  𝛼 + ζ 1Information_Environmentc + ζ 2IDVc + ζ 3Xi,j,c,t + ζ 4Yc,t

+ ψj + ωt + ui,j,c,t                                                                                         (5.4) 

Information_Environmentc

=  β0 + β1IDVc + β2Xi,j,c,t +  β3Yc,t + ψj + ωt + ui,j,c,t                     (5.5)  

where we employ three proxies to measure a country’s information environment. The first 

variable is the disclosure requirements score (Disclosure Index) from La Porta et al. 

(2006) who construct the index of disclosure requirements as the average of the six 
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proxies, such as prospect, compensation, shareholders, inside ownership, contracts 

irregular, and transactions. Second, we use transparency index (Trans Index) of La Porta 

et al. (2006) who create by examining and rating companies' 1995 annual reports on their 

inclusion or omission of 90 items for a sample of companies. Third, we use the accounting 

standards constructed by La Porta et al. (1998) by examining and rating companies’ 1990 

annual reports on their inclusion or omission of 90 items by Centre for International 

Financial Analysis and Research (CIFAR). The higher the scores, the more transparent is 

the country’s information environment. Other variables are identical to Equation (5.1). 

To estimate both empirical modes [i.e., Equations (5.4) and (5.5)], we employ the SUR 

as a simultaneous equation model and present the estimation results in Table 5.8.56 The 

results in Models (1)–(3) of Panel A show that the estimated coefficients on IDV, 

Disclosure Index, Trans Index, and Account are positive and significant at the 1% 

significance level. These results provide supporting evidence on the direct effect of 

individualism on default risk. Consistent with Eun et al. (2015), the results in Models (4)–

(6) show that the estimated coefficient on IDV is positive and significant at the 1% 

significance level. This evidence confirms the indirect effect of individualism on default 

risk through the information transparency channel.  

Although the findings lend support to the conjecture that individualism negatively 

associates with default risk through a country’s information environment, it is important 

testing the statistical significance of this joint effect on the relationship between 

individualism and default risk. To do so, we use the multivariate delta method—a method 

similar to that of Cheung (2016). This delta method helps estimate the standard error of 

the joint effect, given that regression coefficients are themselves random variables 

(Cheung, 2016). We interpret the joint effect as to how individualism affects the 

 
56 The SUR method generally produces all of the coefficients necessary to compute the indirect effect of an 

explanatory variable on a dependent variable through a channel (Preacher & Hayes, 2008). 
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information environment channel [Equation (5.5)] and how this channel affects default 

risk [Equation (5.4)]. As reported in Panel B of Table 5.8, the joint effect of individualism 

on default risk through Disclosure Index, Trans Index, and Account are negative (i.e., 

positive sign) and significant at the 1% significance level. This evidence suggests that a 

country’s information environment is likely to be an important channel that transmits the 

effect of individualism on default risk.  

5.5.2 Country-level investor protection, individualism, and default risk 

In this section, we examine the role of country-level investor protection in explaining the 

impact of individualism on default risk. A country’s institutional settings are substantially 

different from one country to another and the differences in governing frameworks lead 

to different firm behaviour across capital markets (e.g., Djankov et al., 2008b; Fan, 

Titman, & Twite, 2012b; La Porta et al., 1998; La Porta et al., 1997). On the one hand, 

managers in countries with low investor protection are often dominant insiders and may 

invest their wealth more conservatively than outside shareholders desire (John et al., 

2008). On the other hand, better investor protection lowers the expected level of private 

benefits, resulting in less fear of expropriation by insiders (Burkart et al., 2003; John et 

al., 2008). Moreover, these settings are effective external control mechanisms in 

mitigating agency problems in modern corporations (Jensen, 1993). If our hypothesis 

holds, then stronger investor protection should attenuate the impact of individualism on 

default risk. 

To quantify the degree of country-level investor protection, we employ two measures. 

The first measure indicates the strength of a country’s legal enforcement, measured as the 

efficiency of the judicial system (Judicial Efficiency) from La Porta et al. (1998). This 

index captures the efficiency and integrity of the legal environment. value of both 

measures signifies stronger shareholder protection. 
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 Table 5.8: Information environment channel 
This table reports the relation between individualism, information environments, and default risk. Panel A 

reports the estimation results of the SUR method, whereas Panel B shows the joint test results of the country’s 

information environment channel where standard errors are estimated using the delta method. We measure a 

country’s information environment by disclosure score (Disclosure Index), transparency index (Trans Index), 
and accounting standards (Account). The dependent variables of interest are DTD [Models (1)–(3)], Disclosure 

Index [Model (4)], Trans Index [Model (5)], and Account [Model (6)]. t-statistics in parentheses are based on 

standard errors clustered at the firm level. Table 5.1 provides a detailed description of all variables, including 

sources of data. Statistical significance at the ***1%, **5%, and *10% levels, respectively. 

Panel A: Direct & indirect effects of individualism on default risk 

Dependent variable DTD DTD DTD Disclosure 

Index 

Trans Index Account  

 (1) (2) (3) (4) (5) (6) 

IDV 0.008*** 0.002*** 0.004*** 0.005*** 0.150*** 0.225*** 

 (22.26) (5.09) (9.60) (172.92) (164.90) (210.70) 

Disclosure Index 0.319***      
 (9.04)      

Trans Index  0.040***     

  (34.91)     
Account    0.018***    

   (18.07)    

Size 0.023*** 0.032*** 0.027*** 0.022*** 0.105*** 0.420*** 
 (8.52) (11.66) (10.03) (97.48) (14.25) (49.01) 

MTB 0.328*** 0.318*** 0.320*** 0.001*** 0.147*** 0.267*** 

 (95.34) (90.41) (90.47) (4.69) (15.49) (23.83) 

LEV -0.187*** -0.185*** -0.188*** -0.009*** -0.212*** -0.128*** 
 (-44.41) (-42.74) (-43.47) (-24.75) (-18.20) (-9.35) 

ROA 0.081*** 0.079*** 0.079*** -0.000*** 0.012*** 0.013*** 

 (125.19) (120.83) (120.38) (-8.60) (6.82) (6.04) 
Tangibility 0.117*** 0.116*** 0.120*** 0.009*** 0.105*** 0.139*** 

 (39.53) (37.97) (39.25) (35.19) (12.76) (14.43) 

Volatility -0.449*** -0.462*** -0.453*** -0.000 -0.630*** -0.737*** 

 (-29.13) (-29.71) (-28.89) (-0.17) (-14.99) (-14.84) 
Liquidity 0.283*** 0.289*** 0.287*** 0.009*** 0.065*** 0.226*** 

 (78.73) (78.41) (77.29) (30.33) (6.52) (19.20) 

Age 0.057*** 0.062*** 0.061*** -0.012*** -0.129*** -0.353*** 
 (11.19) (11.93) (11.75) (-26.85) (-9.27) (-21.49) 

GDP growth -0.006** -0.015*** -0.006** 0.013*** 0.476*** 0.432*** 

 (-2.23) (-5.53) (-2.35) (58.62) (68.07) (51.88) 
Inflation -0.102*** -0.078*** -0.080*** -0.005*** -0.449*** -1.321*** 

 (-43.53) (-30.57) (-28.50) (-24.96) (-66.58) (-167.63) 

Constant 1.913*** -0.484*** 1.203*** 0.257*** 64.843*** 51.803*** 

 (37.00) (-5.34) (16.54) (59.41) (456.04) (311.02) 
Year fixed effects Yes Yes Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes Yes Yes 

Observations 111,016 105,414 105,484 111,016 105,414 105,484 
Adjusted R-squared 0.258 0.505 0.569 0.359 0.363 0.356 

Panel B: Joint effect of individualism on default risk 

 Coefficient Standard error Z-value 

Indirect effect via Disclosure Index on default risk 0.0015*** 0.0002   9.02 
Indirect effect via Trans Index on default risk 0.0060*** 0.0002 34.15 

Indirect effect via Account on default risk 0.0039*** 0.0002 18.01 
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The second measure is the rule of law index (Rule of Law), which is an indicator of the 

effectiveness of regulatory enforcement (La Porta et al., 1998). A higher of both measures 

signifies stronger shareholder protection. 

To test this conjecture, we first re-estimate regression Equation (5.1) by interacting IDV 

with either Judicial Efficiency or Rule of Law and present the results in Models (1) and 

(3) of Table 5.9. As expected, the estimated coefficients on the interaction terms 

IDV×Judicial Efficiency and IDV×Rule of Law load negatively and are strongly 

significant at the 1% significance level. This evidence suggests that the effect of 

individualism on default risk is more (less) pronounced for firms with poorer (stronger) 

investor protection. 

Alternatively, we divide our sample into those having a higher (lower) Judicial Efficiency 

or Rule of Law above (below or the same as) the yearly median value of the measure used 

(High_Judicial Efficiency vs. Low_Judicial Efficiency, and High_Rule of Law vs. 

Low_Rule of Law). We then interact IDV with these dummy variables and regress both 

interaction variables on DTD. The results in Models (2) and (4) of Table 5.9 show that 

the positive association between individualism and default risk consistently hold in both 

groups, irrespective of the measures used. However, the impact of individualism on 

default risk is of lower magnitude in countries with better investor protection, as reflected 

by a significant Wald F-statistic on the coefficient difference. This evidence supports our 

prediction that stronger investor protection attenuates the impact of individualism on 

default risk. 

Overall, the results in Table 5.9 suggest that the effect of individualism on default risk is 

more (less) pronounced for firms in countries with poorer (stronger) investor protection. 
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Table 5.9: Interaction effect of a country’s investor protection 
This table reports the results of default risk regressions that are conditional on country-level investor 

protection. The variables measuring investor protection are judicial efficiency and the rule of law 

from La Porta et al. (1998). In Models (1) and (3), we interact IDV with the measures of investor 

protection. In Models (2) and (4), we interact IDV with the stronger and weaker investor protection 
dummies and regress both interaction terms on DTD. The Wald test for the coefficient difference 

between the two interactions in Models (2) and (4) is reported at the bottom. t-statistics in 

parentheses are based on standard errors clustered at the firm level. Table 5.1 provides a detailed 
description of all variables, including sources of data. Statistical significance at the ***1%, **5%, 

and *10% levels, respectively.  

Dependent variable = DTD (1) (2) (3) (4) 

IDV 0.038***  0.032***  
 (24.40)  (22.54)  

IDV × Judicial Efficiency -0.003***    

 (-20.80)    

Judicial Efficiency 0.180***    
 (26.82)    

IDV × High_Judicial Efficiency  0.012***   

  (39.11)   
IDV × Low_Judicial Efficiency  0.015***   

  (40.35)   

IDV × Rule of Law   -0.003***  
   (-20.99)  

Rule of Law   0.292***  

   (31.33)  

IDV × High_Rule of Law    0.012*** 
    (40.14) 

IDV × Low_Rule of Law    0.016*** 

    (39.66) 
Size 0.076*** 0.080*** 0.081*** 0.078*** 

 (26.07) (31.37) (28.95) (30.78) 

MTB 0.339*** 0.313*** 0.338*** 0.306*** 
 (96.03) (98.81) (95.99) (96.52) 

LEV -0.201*** -0.208*** -0.206*** -0.205*** 

 (-44.13) (-49.10) (-45.58) (-48.61) 

ROA 0.075*** 0.076*** 0.075*** 0.075*** 
 (114.49) (122.34) (113.77) (121.73) 

Tangibility 0.121*** 0.131*** 0.121*** 0.130*** 

 (39.33) (47.24) (39.49) (46.96) 
Volatility -0.418*** -0.436*** -0.414*** -0.440*** 

 (-26.93) (-29.39) (-26.81) (-29.73) 

Liquidity 0.304*** 0.319*** 0.302*** 0.320*** 

 (79.79) (90.80) (79.67) (90.96) 
Age 0.059*** 0.050*** 0.065*** 0.058*** 

 (9.70) (8.77) (10.79) (10.29) 

GDP growth -0.026*** -0.031*** -0.034*** -0.017*** 
 (-9.70) (-16.26) (-12.09) (-8.30) 

Inflation -0.081*** -0.074*** -0.028*** -0.081*** 

 (-31.95) (-46.66) (-7.45) (-48.08) 
Constant 0.195*** 1.578*** -0.525*** 1.534*** 

 (2.67) (32.41) (-6.34) (31.31) 

Difference in coefficients of IDV  -0.003***  -0.004*** 

F-values  [873.61]  [891.36] 
Year fixed effects Yes Yes Yes Yes 

Industry fixed effects Yes Yes Yes Yes 

Observations 95,032 110,957 95,032 110,957 
Adjusted R-squared 0.369 0.362 0.371 0.362 
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5.6 Conclusion 

Given a series of corporate failures around the globe and a pertaining gap in the existing 

literature from a psychological perspective in explaining default risk, our paper is the 

timely first to study the impact of individualism on default risk using a large cross-country 

panel dataset. According to psychology literature, people tend to behave differently and 

think more analytically in individualistic countries (Eun et al., 2015). Employing a sample 

of 110,957 firm-year observations across a 13-year sample period (2004–2016), we find 

strong evidence that firms located in countries with higher individualism are more likely 

to have lower default risk, suggesting a negative association between individualism and 

default risk. These results hold for a variety of econometric approaches, including to 

alternative measures of individualism and default risk, additional cultural variables, 

different sample compositions, excluding the GFC periods, and model specifications, 

among others.  

In our additional analyses, we find that individualism affects default risk by influencing 

a country’s information environment. Our results indicate that firms in individualistic 

countries have greater information transparency, which, in turn, mitigates default risk. 

We also find that the effect of individualism on default risk is weaker in countries where 

investors are better protected. This evidence is consistent with the view that countries 

with better investor protection mitigate the influence of domestic culture on individuals’ 

behaviour. Overall, to our best knowledge, our study is one of the first to empirically 

document the beneficial role of individualism in mitigating default risk and contributes 

to the recent and growing literature in cross-cultural finance. 
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CHAPTER 6 Conclusion  

This chapter is organised as follows. Section 6.1 summarizes the three empirical studies 

by highlighting the motivations, research questions, and key findings. Section 6.2 

highlights the research contributions of the thesis. Section 6.3 discusses the practical 

implications of the thesis findings. Section 6.4 provides some limitations and directions 

for further research. 

6.1 Summary of the empirical studies 

This thesis investigates the effects of stock liquidity, board gender diversity, and national 

culture on corporate default risk in a global setting based on three unique but interrelated 

empirical studies: (i) stock liquidity and default risk around the world; (ii) board gender 

diversity and default risk: a global perspective; and (iii) national culture and default risk: 

international evidence.  

6.1.1 Empirical study 1 

Chapter 3 provided a comprehensive analysis of the relationship between stock liquidity 

and default risk. The investigation of this issue is significant in the international markets 

because of the implications of improved stock liquidity to firms and investors, an increase 

in corporate insolvencies after the global financial crisis, large variations in information 

asymmetry and corporate governance systems around the world, differences in regulatory 

settings across emerging and developed economies, and the relatively small body of 

literature that provides only country-specific evidence (i.e., the US). Therefore, this 

empirical study contributes to the literature on whether stock liquidity is a major concern 

in mitigating default risk in the international context. 

First, as expressed in Hypothesis 1 (H1), stock liquidity increases the ability of a firm to 

raise external finance in repaying the debt at the time of need and thus lowers the level of 

default risk. Using a global sample with 46 countries, this study finds strong empirical 
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support for our baseline Hypothesis 1 (H1) that firms with high stock liquidity experience 

low default risk across countries. Unlike in prior research (Brogaard et al., 2017), the 

results highlight the relationship between stock liquidity and default risk in the context of 

international markets. To identify the causal effect, this study uses the introduction of the 

Directive on Markets in Financial Instruments (MiFID) as an exogenous shock to 

liquidity and finds robust results. These results are further robust to an alternative 

estimation method (i.e., industry-adjusted firm-fixed effects) to alternative specifications 

of stock liquidity (i.e., the zero return measure, the liquidity ratio, and the trading volume 

ratio) to an alternative measure of default risk (i.e., probability of default), to alternative 

samples (i.e., sample excluding the US and sample excluding the US and Japan), to the 

cross-industry estimation, and to additional controls.  

Second, this study enriches the understanding of the influence of stock liquidity on default 

risk across varying levels of investor protection [Hypothesis 2 (H2)] and information 

environments across countries [Hypothesis 3 (H3)]. Given that the country-level control 

mechanisms serve as a remedy to solve agency problems in modern corporations (Jensen, 

1993), firms can lower the agency costs in countries where investors are better protected 

against expropriation by insiders and information environments are well established. This 

study finds that the effect of stock liquidity on default risk is stronger for firms from civil-

law countries and from countries with a lower score of anti-director rights. Similarly, this 

effect is more salient for firms in countries with a lower score of credit information index 

and accounting standards. These findings provide strong support to Hypothesis 2 and 

Hypothesis 3, highlighting that stock liquidity is a major concern in mitigating default 

risk, particularly, for countries with lower levels of investor protection and information 

environments. 

Additionally, this study shows whether the firm-level informational efficiency and 

governance monitoring weaken or strengthen the relation between stock liquidity and 
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default risk. This study argues in Hypothesis 4 (H4) that if stock liquidity reduces default 

risk because it enhances informational efficiency or facilitates blockholder governance, 

the effect of stock liquidity on default risk should be weaker (stronger) for firms with a 

higher level of informational efficiency (greater blockholder ownership). Accordingly, 

this study finds that the effect of stock liquidity on default risk is attenuated for firms with 

greater analyst coverage, whereas it is strengthened for firms with greater institutional 

blockholders ownership. The summary of key findings is reported in Table 6.1. 

 Table 6.1: Summary of key findings: Empirical study 1 

Key research questions Main hypothesis Key findings 

Does stock liquidity reduce 

default risk across countries?  

 

H1: Firms with higher stock 

liquidity experience lower 

default risk across countries. 

 

Yes. Stock liquidity reduces 

default risk, suggesting that firms 

with liquid stocks significantly 
reduce default risk in 

international markets. 

How does the effect of stock 

liquidity on default risk vary 
depending on country-level 

regulatory settings? 

H2: The effect of stock liquidity 

on default risk is stronger in 
countries with weaker investor 

protection. 

Yes. This inverse effect is 

stronger for firms from civil-law 
countries and from countries 

with a lower score of anti-

director rights. 

 H3: The effect of stock liquidity 

on default risk is more 

pronounced in countries with a 

poorer information environment. 

Yes. The inverse effect is more 

salient for firms in countries with 

a lower score of credit 
information index and 

accounting standards. 

Is the effect of stock liquidity 

on default risk weakened 
(strengthened) for firms with 

greater information efficiency 

(blockholder ownership)? 

H4: The relationship between 

stock liquidity and default risk is 
stronger in firms with lower 

analyst coverage and higher 

blockholder ownership. 

Yes. This inverse effect is 

attenuated for firms with greater 
analyst coverage, whereas it is 

strengthened for firms with 

greater institutional blockholders 

ownership. 

 

6.1.2 Empirical study 2 

Chapter 4 investigated the impact of board gender diversity on default risk. The 

investigation of this issue is significant in the international markets because of a global 

call for gender diversity on boards of directors (e.g., corporate governance reforms and 

legislation of gender quotas for appointing women on corporate boards), an increase in 

corporate insolvencies after the financial crisis, and the sparseness of the studies on the 
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role of board gender diversity on default risk. Therefore, this study emphasises the 

importance of board gender diversity in affecting default risk in international markets. 

First, this study argues in Hypothesis 1 (H1) that gender-diverse boards reduce the agency 

risk to the shareholders by mitigating moral hazard problems and can help manage 

environmental dependencies and bring benefits to boards. Employing a large sample 

across 54 countries, this study documents a negative effect on default risk, implying that 

firms whose boards are more gender diverse exhibit lower default risk. To address 

potential endogeneity arising from either reverse causality running from default risk to 

board gender diversity, this study employs a quasi-natural setting surrounding the 

legislation of gender quotas that mandate women representation on corporate boards and 

find robust results. The results hold for various robustness checks (e.g., alternative 

measures of gender diversity and default risk, alternative econometric specifications, and 

alternative samples). 

Second, as demonstrated in prior research, a weaker influence of board gender diversity 

on managerial actions exists when firm governance is strong in monitoring managerial 

activities (Adams & Ferreira, 2009; Chen et al., 2017; Gul et al., 2011; Liu et al., 2014). 

Therefore, Hypothesis 2 (H2) argues that if board gender diversity and corporate 

governance controls are substituted, the effect of board gender diversity on default risk 

should be more (less) prominent for firms with weaker (stronger) governance controls. 

Consistent with this conjecture, this study finds that the effect of board gender diversity 

on default risk is more important for firms with high governance needs (i.e., when the 

CEO is more powerful) and is weaker for firms with greater governance controls. 

Finally, this study shows whether the effect of board gender diversity on default risk 

depends on a country’s “masculine-versus-feminine” because cultural values affect 

financial outcomes in markets worldwide (Ahern et al., 2015a). As managers in 

“masculine” societies are more likely to pursue high-risk investments and intensify 
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overinvestment problems, this study argues in Hypothesis 3 (H3) that masculine 

(feminine) culture could potentially strengthen (weaken) the effect of board gender 

diversity on default risk. As expected, this study documents a stronger (weaker) influence 

of board gender diversity on default risk for countries where masculine (feminine) culture 

is observed. The mains results are summarised in Table 6.2. 

 Table 6.2: Summary of key findings: Empirical study 2 

Key research questions Main hypothesis Key findings 

Does having women on 

corporate boards affect default 

risk across countries? 

H1: Board gender diversity is 

negatively related to firm default 

risk. 

Yes. Board gender diversity 

negatively and significantly 

affects default risk, implying that 
firms with boards that are more 

gender-diverse exhibit lower 

default risk. 

How does the effect of board 
gender diversity on default risk 

depend on corporate 

governance? 

H2: The effect of board gender 
diversity on default risk is 

weaker (stronger) in firms where 

governance monitoring controls 

are stronger (weaker). 

Yes. The effect of gender 
diversity on default risk is more 

pronounced for firms with 

weaker corporate governance. 

Is there any stronger (weaker) 

influence of board gender 

diversity on default risk for 
countries with masculine 

(feminine) culture? 

H3: The effect of board gender 

diversity on default risk is 

stronger (weaker) in countries 
where masculine (feminine) 

culture is observed. 

Yes. There is a stronger (weaker) 

influence of board gender 

diversity on default risk for 
countries where masculine 

(feminine) culture is observed. 

 

6.1.3 Empirical study 3 

Chapter 5 investigated the role of national culture, as measured by the index of a country’s 

individualism, in firm default risk. Several factors, such as an increase in corporate 

insolvencies after the global financial crisis, importance of understanding the sources of 

default risk, regulators’ focus on culture, and the paucity of existing literature in 

explaining default risk from a psychological perspective, build the investigation on firm 

default risk as both important and significant in the international markets. This study aims 

to answer the question of whether individualism reduces or increases default risk, whether 

individualism affects default risk through the channel of a country’s information 
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environments, and whether the impact of individualism on default risk varies depending 

on country-level investor protection. 

First, this study proposes two competing hypotheses regarding the impact of 

individualism on default risk. On the one hand, the information environment is more 

transparent in individualistic culture (Eun et al., 2015) and it is plausible to expect that 

firms operating in such countries will be more informationally transparent. Therefore, in 

Hypothesis (H1a), this study predicts that firm default risk is negatively associated with 

a country’s level of individualism. On the other hand, a competing view focuses on the 

influences of both managerial autonomy and self-enhancement from a risk-taking 

perspective and develops the Hypothesis (H1b) that firm default risk is positively 

associated with a country’s level of individualism. To test these competing empirical 

predictions, this study employs a large sample across 50 countries and finds strong 

evidence that differences in individualistic cultures affect default risk, suggesting that 

firms located in high individualistic countries exhibit a lower default risk. 

Second, this study shows that individualism affects default risk through the channel of a 

country’s information environment, as captured by various country-level scores, such as 

the disclosure requirements score, transparency index, and accounting standards. Using 

SUR, this study shows a negative association between individualism and default risk 

(direct effect) and a positive association between individualism and the information 

environment (indirect effect). To confirm the statistical significance of the indirect effect, 

this study uses multivariate delta method and confirms that information environments in 

different cultures are the likely channel through which individualism influences default 

risk. 

Finally, this study empirically shows the role of a country’s investor protection 

environment on the relationship between individualism and default risk. Prior research 

highlights that strong investor protection is associated with effective corporate 
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governance (La Porta et al., 2000), and thus, it is plausible to expect that the agency 

problem will be less severe in countries where investors are better protected. Therefore, 

this study expects that stronger investor protection potentially weakens the effect of 

individualism on default risk. As predicted, this study finds a weaker influence of a 

country’s individualism on default risk for countries with better investor protection. This 

evidence explores how the relationship between individualism and default risk varies 

across the different levels of investor protection. 

The key findings are summarised in Table 6.3. 

Table 6.3: Summary of key findings: Empirical study 3 

Key research questions Main hypothesis Key findings 

Does individualism reduce 

or increase default risk? 

H1a: All else being equal, firm default 

risk is negatively associated with a 

country’s level of individualism. 

Yes. A significant and 

negative relationship exists 

between individualism and 
default risk, suggesting that 

firms located in countries 

with higher individualism 

have lower default risk. 

 H1b: Firm default risk is positively 

associated with a country’s level of 

individualism. 

Rejects alternative view 

(H1b) on the relationship 

between individualism and 

default risk. 

Does individualism affect 

default risk through the 
channel of a country’s 

information environment? 

Robustness test result: Yes. Individualism is positively related to a 

country’s information environment and a country’s information 

environment is negatively related to default risk. 

How does the impact of 

individualism on default 
risk vary depending on 

country-level investor 

protection?     

Robustness test result: Yes. A weaker influence of individualism on 

default risk exists for countries with better investor protection. 

 

6.2 Summary of the major contributions 

The findings of this thesis make several significant contributions to the existing literature. 

The first empirical study contributes to the stock liquidity and default risk literature in 

two ways. Prior research studying the effect of stock liquidity on corporate default risk is 

largely silent in the context of international markets and thus, there is a lack of 
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understanding on how regulatory settings attenuate or strengthen the effect of stock 

liquidity. Building on this strand of literature, this study demonstrates this by showing for 

the first time that the inverse effect of stock liquidity on default risk is more pronounced 

in countries with poorer investor protection and information environments. Further, this 

study contributes to the stream of research that explores the determinants of firm default 

risk by highlighting the implications of stock liquidity for default risk and shedding light 

on the relationship between stock liquidity and default risk in a global setting with 46 

countries. 

The second empirical study widens the previous literature on board gender diversity and 

default risk. Particularly, this study extends the growing body of literature on board 

gender diversity that explores the possible links between women directors and various 

corporate outcomes by providing strong empirical evidence of the negative impact of 

board gender diversity on default risk in the global markets, and that such an effect is 

weaker for firms with greater governance controls. It also contributes to the stream of 

research that explores the determinants of firm default risk as the recent strand of 

literature, in explaining default risk, provides country-specific evidence. Additionally, 

this study expands on insights beyond the board diversity and default risk literature when 

national culture influences managerial decision making. 

The third empirical study contributes to the literature on cultural finance and default risk 

in two ways. First, this study contributes to the recent and growing literature in cross-

cultural finance, showing that national culture, an informal institution, has implications 

for firms in the global markets. In particular, the existing literature in international 

business is extremely scarce in the area that argues the beneficial role of individualism in 

the global markets, except for a few studies on stock price behaviours and corporate 

investment (Chui et al., 2010; Eun et al., 2015; Shao et al., 2013). Building on this line of 

literature, this study shows that individualism has greater power for explaining firm 
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default risk and that such an effect is weaker for countries where investors are better 

protected. Second, this study adds to the understanding of the determinants of default risk 

from a psychological perspective by documenting that cross-cultural psychology—

specifically, individualism—is an important but omitted variable in the literature that can 

explain differences in firm default risk. 

6.3 Practical implications 

The findings of this thesis have significant implications for regulators, policymakers, 

investors, firms, and researchers, among others. Stock liquidity is a major concern in the 

secondary markets because it has real effects (Bond, Edmans, & Goldstein, 2012). In a 

global setting, improved stock liquidity is likely to be more effective in reducing default 

risk, particularly, for countries with lower levels of investor protection and information 

environments. Therefore, these findings emphasise the need for regulators and 

policymakers to revisit a country’s regulatory settings because better investor protection 

and information environments of a country can significantly reduce default risk for firms 

with lower stock liquidity. Also, regulators and policymakers should take care of minority 

shareholders or investors because most of the policies only benefit the controlling 

shareholders. 

The second empirical study focuses on the ongoing debate on the implications of having 

women directors on corporate boards because board gender diversity is a relatively new 

area of research in corporate governance that investigates the effect of women directors 

on various firm outcomes. Following the introduction of Norway’s 2006 quota that 

mandates women representation on corporate boards (Matsa & Miller, 2013), several 

countries, including Spain, Netherlands, France, Belgium, Italy, India, and Germany, 

have individually passed legislation on gender quotas. Given that corporate governance 

is central to a firm, investors, firms, and regulators continue to monitor the governance 

systems more closely. The findings of the second empirical study support the recent calls 
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for women representation on corporate boards worldwide where governments 

increasingly expect board gender diversity policies. Therefore, firms should consider 

more gender-diversified boards in order to strengthen board monitoring function. As a 

result, firms will benefit and will have a comparative advantage in board resources against 

their competitors in order to excel in increasingly competitive business environments. 

The findings of the third empirical study imply that cross-cultural psychology—

specifically, individualism—is a significant but omitted determinant of corporate default 

risk. To reduce default risk, regulators in high individualistic countries should closely 

monitor, managers’ default-related risk-taking behaviour because national culture has an 

impact on managerial decisions which in turn affects various firm outcomes. This calls 

for regulators’ focus on national culture to devise a more nuanced regulatory response. 

Further, the findings provide a weaker (stronger) influence of individualism on default 

risk for countries with better (poor) investor protection. Therefore, poorly protected 

investors should consider the beneficial role of individualistic cultures when making 

investment or lending decisions. 

6.4 Limitations and suggestions for further research 

Several limitations of this thesis may offer directions for further research. First, the first 

empirical study of this thesis focuses only on non-financial firms around the world for the 

period 2004–2015 and excludes firms belonging to the sector of financials; namely, 

banks, diversified financials, insurance, and real estate. The global financial crisis 

originated in the financial sector and affected major stock markets around the globe, 

typically losing close to half of their value (Gupta, Krishnamurti, & Tourani Rad, 2013). 

Therefore, it would be interesting to extend the analysis to the context of the financial 

sector in the international markets because the first empirical study is restricted to the 

nine sectors based on GICS classifications. 
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Second, board gender diversity has recently received wide attention from regulators and 

researchers. Therefore, the second empirical study investigates the impact of board gender 

diversity on default risk from a global perspective. However, other aspects of board 

gender diversity, such as industry exposure of women directors, age, and educational 

background, may bring different views to the board. Therefore, further research could be 

drawn from this limitation and extend how far board gender diversity supports the recent 

call for women representation on corporate boards. If the appointments of women do not 

increase above legislation requirements, one could argue that firms are not interested in 

having more gender-diversified boards. 

Additionally, the third empirical study investigates the role of national culture, as 

measured by the individualism index of Hofstede, in firm default risk. Particularly, this 

study has controlled other cultural dimensions, such as uncertainty avoidance, 

masculinity, and power distance, as additional cultural variables and concluded robust 

results. Therefore, the current research can be extended to investigating the role of 

individualism using actual bankruptcy scores around the world. 
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Abstract 

We examine the effect of stock liquidity and corporate governance on the firm's leverage 

decision in the order-driven stock trading system and less stringent governance 

environment of Australia. Using a sample of 1,207 non-financial firms from 2001 to 

2013, resulting in 9,855 firm-year observations, we find the posited negative stock 

liquidity–leverage relation, confirming prior research observations that firms with more 

liquid stocks are significantly less leveraged. We also find a significant and negative 

relation between corporate governance quality (CGQ) and leverage, indicating that firms 

with high CGQ significantly reduce leverage. In a closer analysis, we find that the 

significantly negative CGQ–leverage relation exists only for firms with high stock 

liquidity and does not exist for firms with low stock liquidity. Our study is the first to 

examine such an interactive relationship among stock liquidity, corporate governance and 

leverage. The results, which are robust to a range of alternative proxies and to additional 

tests, provide new insights into the determinants of leverage. 

 

Highlights 

• We are the first to relate liquidity and governance to leverage in a single study. 

• We are the first to examine composite governance–leverage relation in Australia 

• We find that corporate governance and stock liquidity reduce leverage.  

• The inverse governance–leverage relation is stronger for high liquid stocks. 
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1. Introduction 

Despite over half a century of research effort since the pioneering work of Modigliani 

and Miller (1958), the debate on how managers make capital structure (i.e., leverage) 

decisions remains one of the most challenging issues in the corporate finance literature 

(Andres, Cumming, Karabiber, & Schweizer, 2014; Jiraporn, Kim, Kim, & 

Kitsabunnarat, 2012). Given the imperfection of the capital market in the real world, the 

decision—the choice between how much debt and how much equity managers use in 

financing firms’ investments—is an important one because an optimal capital structure 

can maximize firm value by minimizing the cost of capital. Clayman et al. (2012) argue 

that defining at which level of debt financing a firm reaches its optimal capital structure 

is difficult because this depends mainly on the firm’s stock liquidity (i.e., asymmetric 

information) and corporate governance. Prior studies have investigated the relation 

between stock liquidity and leverage (e.g., Lipson & Mortal, 2009) and the relation 

between corporate governance and leverage (e.g., Jiraporn et al., 2012). However, these 

two relations have only been examined separately: No research has yet examined the two 

relations simultaneously. This study investigates the joint effect of stock liquidity and 

corporate governance on leverage, particularly in the Australian context, with its unique 

stock trading mechanism and corporate governance environment that affect a firm’s stock 

liquidity and corporate governance practices, respectively. 

Theories of capital structure (i.e., the static trade-off and pecking-order theories) predict 

a similar relationship between stock liquidity and leverage. According to the static trade-

off theory, a firm with more liquid stock has a lower flotation cost for equity issuance, 

which makes the equity financing more attractive than debt financing. Thus, firms with 

more liquid stocks are expected to have a lower leverage. A few empirical studies have 

paid attention to stock liquidity as a critical determinant of leverage across the globe. 

Lipson and Mortal (2009) and Udomsirikul et al. (2011) document a negative relation 
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between stock liquidity and leverage in the US and Thailand, respectively; Mohamed and 

Seelanatha (2014) find a significant (insignificant) negative relation between liquidity 

and leverage in the pre-GFC (post-GFC) periods for Australian firms. However, the study 

by Mohamed and Seelanatha (2014) has methodological limitations (e.g., small sample 

size, limited liquidity proxies, inadequate estimation methods, and endogeneity bias) 

which are overcome in our study. 

The findings on the stock liquidity–leverage relation from other countries, particularly 

the US, may not be direcly applicable to the Australian market because of the differences 

in the stock trading mechanisms in the two countries. Whereas the US has a quote-driven 

stock trading mechanism, Australia has a pure order-driven trading system with the 

absence of market markers (Chai, Faff, & Gharghori, 2010). In a quote-driven market, 

designated market makers continuously quote the bid and ask prices, which provides 

liquidity (Ali, Liu, & Su, 2015). In an order-driven market, public-limit orders establish 

the bid and ask prices and provide liquidity to the market (Chai et al., 2010). Evidence 

shows that the order-driven trading mechanism results in higher stock liquidity than the 

quote-driven system (Brown & Zhang, 1997). It is, therefore, interesting to know how 

stock liquidity affects leverage in an order-driven market. Given the increased use of the 

order-driven trading mechanism around the globe in recent years (Chai et al., 2010), we 

are motivated to investigate the stock liquidity–leverage relation, in conjunction with the 

corporate governance and leverage relation, within the order-driven Australian context. 

According to the agency theory, firms can use debt as a monitoring mechanism alternative 

to corporate governance for alleviating the agency problem between managers and 

shareholders. The use of debt forces managers to make better investment decisions. So 

firms with poor governance are expected to have a higher leverage. Consistent with this 

theoretical argument, prior empirical studies articulate an inverse relationship between 

corporate governance quality (CGQ), by using a composite CGQ index that aggregates 
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individual corporate governance variables, and leverage outside Australia (e.g., Haque, 

Arun, & Kirkpatrick, 2011; Jiraporn & Gleason, 2007; Jiraporn et al., 2012). For instance, 

Jiraporn et al. (2012), using a composite CGQ index, find that a high CGQ reduces 

leverage. Australian studies (e.g., Brailsford, Oliver, & Pua, 2002; Yarram, 2013a, 2013b) 

narrowly examine the effect of individual governance variables (e.g., ownership structure, 

board structure and CEO duality) on leverage and find inconclusive or incomprehensive 

results. Yarram (2013a) finds that the proportion of independent directors, CEO duality 

and board meetings reduce leverage, whereas board skills, experience and board meeting 

attendance have no significant relationship with leverage. No research yet explores the 

impact of an aggregate index-based CGQ on leverage for Australian firms. From a wider 

regulatory perspective, research using index-based CGQ is needed to provide support for 

the development of a comprehensive code of governance practice, as opposed to the 

adoption of individual governance practices. 

The composite CGQ–leverage findings from other countries, particularly the US, may not 

be direcly applicable to Australia because of its markedly different corporate governance 

setting (Dignam & Galanis, 2004; Khan, Mather, & Balachandran, 2014). The corporate 

governance system in the US, the outsider system, is characterised by a securities market 

with dispersed shareholdings where shareholders and firms interact at arms’ length, 

largely determined by the market forces. In the Australian corporate governance system, 

the insider system, with more concentrated shareholdings the roles of banks, families and 

non-financial corporate owners are crucial in corporate control (Dignam & Galanis, 

2004). As the corporate governance environment in Australia is said to be less stringent 

than that of the US (Mendez, Pathan, & García, 2015), more cross-sectional variation in 

the governance practices of Australian firms is expected. Given such differences, we are 

motivated to investigate the composite CGQ–leverage relation for Australian firms, 
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which operate on the insider system, in conjunction with the stock liquidity and leverage 

relation.  

Extant studies examine the stock liquidity–leverage relation and the CGQ–leverage 

relation separately. To our best knowledge, no research to date has examined how stock 

liquidity and CGQ jointly influence leverage. On the one hand, better corporate 

governance is believed to improve stock liquidity by improving the informational 

transparency of a firm (e.g., Ali, Liu, & Su, 2016; Chung, Elder, & Kim, 2010b). On the 

other hand, enhanced stock liquidity leads to less use of debt and more use of equity in 

the capital structure due to the reduced cost of equity (e.g., Lipson & Mortal, 2009; 

Udomsirikul et al., 2011). Combining these two strands of literature suggests that better 

corporate governance improves stock liquidity, and improved stock liquidity ultimately 

reduces leverage. Instead we posit that the inverse effect of corporate governance on 

leverage should be stronger for firms with greater stock liquidity. These ideas indicate the 

necessity of investigating how both stock liquidity in the order-driven market and CGQ 

in the insider governance system influence the leverage in Australia. In this study, we 

therefore aim to answer three key questions: 1. Do firms with higher stock liquidity 

experience a lower level of leverage? 2. Does corporate governance inversely relate to a 

firm’s leverage? 3. Is the negative relationship between corporate governance and 

leverage stronger for firms with high stock liquidity than for firms with low stock 

liquidity? 

We use a large sample of 1,207 non-financial Australian firms over the period from 2001 

to 2013, resulting in 9,855 firm-year observations. We use three proxies for stock 

liquidity, namely, time-weighted quoted spread (QS), Amihud illiquidity estimate 

(Amihud) and turnover-adjusted zero daily volumes (LM), which capture three different 

dimensions of liquidity respectively: trading cost, price impact and immediacy. We 

measure corporate governance by adopting recommendations of the Horwath Report to 



218 

 

construct a composite CGQ index. The Horwath Report is comprehensive and well 

recognized in the research community. Unlike the well-renowned US based governance 

index (G-index) of Gompers, Ishii, and Metrick (2003), which focuses on the resistance 

of firms to external control mechanisms, the Horwath Report places emphasis on the 

quality of a firm’s internal structures and processes (e.g., board structure, audit 

committee, remuneration committee and nomination committee), which are better suited 

to the Australian corporate control practices. Finally, we define leverage by using both 

book and market values of the firm.  

Our fixed effect (FE) regression analysis shows that stock liquidity negatively affects 

leverage, suggesting that firms with higher stock liquidity exhibit a lower level of debt in 

their capital structure. We also find a negative relationship between CGQ and leverage, 

indicating that firms with high CGQ significantly reduce leverage. This relationship is 

stronger when we use market leverage, implying that firms can use higher leverage as a 

substitute for weaker governance mechanisms. In a closer analysis, we observe an 

interactive relationship among stock liquidity, CGQ and leverage: the results show that 

the significantly negative CGQ–leverage relation exists only for firms with high stock 

liquidity; and it does not exist for firms with low stock liquidity. This interactive 

relationship provides empirical evidence that shows the effect of a high CGQ on lowering 

leverage prevails in highly liquid firms in the Australian context. This suggests that firms 

with low stock liquidity should achieve high standards of corporate governance to reduce 

leverage. The results are statistically significant, economically meaningful, and robust to 

a range of alternative proxies, to additional tests, and to endogeneity bias. 

The findings of our study contribute to three strands of corporate finance literature. First, 

while prior studies have well documented the stock liquidity–leverage relation (e.g., 

Lipson & Mortal, 2009) and the CGQ–leverage relation (e.g., Jiraporn et al., 2012), there 

has been no prior research that examines the two relations simultaneously, although it is 
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alleged that a firm’s leverage decision mainly depends on its stock liquidity and corporate 

governance (e.g., Clayman et al., 2012). Furthermore, a recent study (i.e., Ali et al., 2016) 

provides evidence that shows a positive relation between CGQ and stock liquidity. 

Despite the evidence that stock liquidity, corporate governance and leverage are related, 

and despite the theoretical prediction among them, how stock liquidity and corporate 

governance jointly determine firms’ leverage is largely unknown to us. Our study fills 

this knowledge gap. As far as we know, our study is the first globally that examines the 

interactions among market microstructure (i.e., stock liquidity), corporate governance and 

corporate finance (i.e., leverage) in a single study. In particular, we document robust 

evidence that shows the negative relation between corporate governance and leverage is 

stronger and significant only for high liquidity firms.  

Second, our study contributes to the empirical literature on the relationship between stock 

liquidity and leverage in the order-driven market of Australia. In particular, we address 

the methodological limitations associated with the earlier Australian study by Mohamed 

and Seelanatha (2014), which focuses mainly on the liquidity proxies constructed from 

low frequency data (i.e., Amihud and turnover) using a sample that excludes small firms 

although small firms consist of a substantial proportion of all listed firms in the Australian 

market (Christensen, Kent, Routledge, & Stewart, 2015). In contrast, we extend the 

literature by incorporating proxies from both high frequency data (i.e., time-weighted 

quoted spread) and low frequency data (e.g., turnover-adjusted zero daily volumes) using 

a large panel dataset from 2001 to 2013. Hence, our findings may be generalizable to 

those wider markets using both microstructure and daily data58 and to all firm sizes (large, 

medium and small). Moreover, unlike their study, we improve understanding of the 

potential endogenous relation between liquidity and leverage, mainly by employing an 

 
58 Microstructure data on transactions and quotes are required to calculate high frequency liquidity proxies 

whereas daily data on returns and volume are required for low frequency liquidity proxies (Ali et al., 2015). 
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exogenous shock to liquidity, which is a market microstructure shock unique to Australia, 

and our findings provide a certain extent of comfort that causality runs from liquidity to 

leverage.  

Third, our study contributes to the empirical literature on the relationship between 

corporate governance and leverage in the less stringent governance environment of 

Australia. Existing Australian studies document evidence of the CGQ–leverage relation, 

based on individual governance variables (e.g., Brailsford et al., 2002; Yarram, 2013a, 

2013b) and using a short panel dataset (i.e., 49 firms during 1989–1995; 465 firms during 

2004–2010 and 153 firms during 2004–2010, respectively). We provide the index-based 

evidence on the corporate governance–leverage relation, which may support the 

development of a comprehensive code of governance practices rather than individual 

governance practices. 

The reminder of our study is as follows. Section 2 discusses the relevant prior studies, 

theoretical background and hypotheses. Section 3 describes the data and method we use 

in the study. Section 4 explores the empirical findings of our study. Section 5 concludes 

the study. 

2. Literature review and hypotheses development 

2.1. Stock liquidity and leverage 

Stock liquidity and leverage are two different types of decisions. Stock liquidity—a major 

concern for those who trade shares and those who create, manage or regulate trading 

infrastructure (Lipson & Mortal, 2009)—is made by the market participants. The leverage 

decision—one of the most important decisions in the corporate finance (e.g., Bhatia, Ali, 

Balachandran, & Jurdi, 2015; Jiraporn et al., 2012)—is made by the firms. These two 

decision types have different determining factors and, hence, different theoretical 

underpinnings.  



221 

 

The static trade-off and the pecking-order theories have been used to explain the leverage 

decision and to predict a similar relationship between stock liquidity and leverage. The 

static trade-off theory, developed by Modigliani and Miller (1958), suggests that firms 

trade off the net cost of equity against the net cost of debt when raising capital (e.g., 

Clayman et al., 2012; Lipson & Mortal, 2009). According to this theory, firms with more 

liquid stocks have a lower flotation cost for equity issuance that makes equity financing 

more attractive. For instance, Amihud and Mendelson (1986) document that enhanced 

firms’ stock liquidity lowers the cost of equity, resulting in a lower use of debt in the 

capital structure. Andres et al. (2014) also show that stock liquidity has a direct effect on 

equity returns, on the cost of capital and, thus, on shareholder value. Conversely, 

illiquidity is associated with a higher cost of equity capital (Frieder & Martell, 2006). 

Prior studies show that equity holders seek compensation by requiring a higher return for 

bearing costs of illiquidity (e.g., Brennan, Chordia, & Subrahmanyam, 1998; Brennan & 

Subrahmanyam, 1996). Stoll and Whaley (1983) also claim that small stocks that are 

illiquid are expected to produce a higher rate of return due to higher transaction 

costs. Consequently, equity financing for firms with illiquid stocks becomes more 

expensive and, thus, less attractive than debt financing, leading to higher leverage.  

The pecking-order theory, developed by Myers and Majluf (1984), suggests that firms 

choose methods for financing according to a hierarchy due to adverse selection and issue 

debt when internal financing is inadequate (Clayman et al., 2012). The adverse selection 

conditions that drive the pecking-order preferences (i.e., internal financing, debt financing 

and equity financing) may be reflected in trading costs to the extent that asymmetry 

between market participants is correlated with asymmetry between managers and the 

market (Lipson & Mortal, 2009). All firms have a certain level of asymmetric 

information, issuing more debt over equity when there is a high asymmetry in information 

(i.e., less liquidity) (Andres et al., 2014).  



222 

 

A few studies offer empirical evidence on this theoretical prediction of the stock liquidity 

to leverage relation. For example, Frieder and Martell (2006), using a panel of all firms 

listed on the New York Stock Exchange (NYSE), find that higher liquidity is associated 

with lower leverage. Using similar US data, Lipson and Mortal (2009) document that 

firms with more liquid equity use less debt and prefer equity when raising outside capital. 

However, the findings of those two US studies may not be directly generalizable to the 

Australian market due to the different trading mechanism used in Australia. Similarly, 

Udomsirikul et al. (2011), using firms listed on the Stock Exchange of Thailand (SET), 

report that firms enjoying more liquid equity experience a lower cost of equity and may 

be motivated to adopt more equity and less debt in their capital structure. Findings of 

emerging markets like Thailand may also not be extendable to other countries like 

Australia, where financial markets are well-developed and sophisticated.  

In contrast to those studies, the Australian studies report evidence from a microstructure 

point of view of the effect of liquidity on different aspects; namely, stock returns 

(Beedles, Dodd, & Officer, 1988); commonality in liquidity (Fabre & Frino, 2004); the 

role of closing call auctions on liquidity (Aitken, Comerton Forde, & Frino, 2005); and 

asset-pricing (Chan & Faff, 2003; Limkriangkrai, Durand, & Watson, 2008). An 

exemption is the study by Mohamed and Seelanatha (2014), addressing a negative relation 

between stock liquidity and leverage. The findings of their study may not be generalizable 

to the wider economy because they exclude small firms from the analysis, even though 

small firms make up a substantial proportion of all listed firms in the financial markets of 

Australia and most other jurisdictions (Christensen et al., 2015). Their study, limited to 

the use of low-frequency proxies of stock liquidity, is characterized by a relatively small 

sample: they employ only two proxies of stock liquidity and use only 4,913 firm-year 

observations.  
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Our argument, based on such theoretical predications and coupled with empirical 

evidence, is that firms with higher stock liquidity (due to either lower cost of equity 

or less asymmetry in information) lower the use of debt, which leads us to the 

following hypothesis.  

H1. Firms with higher stock liquidity experience a lower level of leverage. 

2.2. Corporate governance and leverage 

Agency theory analyses the relationship between shareholders (i.e., principals) and 

managers (i.e., agents), alleging that the rise of agency problems stems from the conflicts 

of interest between them (Clayman et al., 2012). To control such agency problems, 

internal and external mechanisms in the context of a corporation are necessary 

(McColgan, 2001). Corporate governance (internal mechanism) and leverage (external 

mechanism) can be substituted for each other in alleviating agency conflicts. Jensen and 

Meckling (1976) are the first to argue that the agency conflicts between managers and 

shareholders are related to capital structure decisions (Bhatia et al., 2015). In particular, 

agency theory designs debt as an alternative governance mechanism to mitigate agency 

conflicts (e.g., Jensen & Meckling, 1976; Jiraporn et al., 2012; Kochhar, 1996). It predicts 

a reduction in the net agency costs of equity resulting from increased use of debt 

(Clayman et al., 2012) because an increase in debt (i.e., higher leverage) motivates 

managers to use firms’ assets more efficiently, as they are bound to pay interest and repay 

principal.  

As for the disciplinary role of leverage, corporate governance mechanisms provide 

monitoring of managers to protect shareholders (Christensen et al., 2015; Shleifer & 

Vishny, 1997). Good governance practices mean that the managers’ interests are better 

aligned with those of shareholders, leading to lower agency costs and higher shareholder 

value (Clayman et al., 2012). Conversely, firms with weak corporate governance suffer 

more severe agency problems, resulting in higher agency costs (Jiraporn et al., 2012). 
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Gompers et al. (2003) also argue that the improved corporate governance and strong 

shareholder rights reduce related agency costs and improve investor confidence in firms’ 

future cash flow. Consequently, the firms’ ability to gain access to equity financing 

improves and reliance on debt financing is reduced (Drobetz, Schillhofer, & 

Zimmermann, 2004; Haque et al., 2011). The substituting roles of corporate governance 

and leverage in alleviating the agency conflicts indicate an inverse relation between them.  

Prior studies have mainly employed US data to explore the nexus between corporate 

governance and leverage. Jiraporn and Gleason (2007), using the G-index, report an 

inverse relation between corporate governance and leverage, suggesting that firms adopt 

higher debt ratios where shareholder rights are more restricted. Similarly, Jiraporn et al. 

(2012), using the composite corporate governance scores from the Institutional 

Shareholder Services (ISS), find that corporate governance reduces leverage, suggesting 

that corporate governance and leverage are substitutes to each other in mitigating the 

agency conflicts.  

As opposed to the index-based evidence on the CGQ–leverage relation, Australian studies 

employ individual governance variables (e.g., ownership structure, board structure and 

CEO duality) to examine their effects on leverage. For example, using a small cross-

sectional dataset (i.e., 49 firms) during the 1989–1995 period, Brailsford et al. (2002) 

examine the relation between ownership structure and leverage and find that firms with 

high ownership concentration hold a relatively high leverage, while the relation between 

managerial ownership and leverage is non-linear. Yarram (2013b) also finds evidence in 

favour of a positive relation between ownership concentration and leverage for a sample 

of 465 firms during 2004–2010. Applying similar time-series to 153 large firms, Yarram 

(2013a) finds that the proportion of independent directors, the CEO duality and the board 

meetings reduce leverage, whereas board skills, experience and board meeting attendance 

have no significant relation to leverage. There has been no study in Australia that 
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examines the CGQ–leverage relation using a composite CGQ index embracing individual 

governance variables, which is supposedly a better measure of corporate governance 

quality.  

Given the substituting roles of corporate governance and leverage in resolving the agency 

conflicts, we posit the following hypothesis.  

H2. Corporate governance quality (CGQ) of a firm is inversely related to the firm’s 

leverage. 

2.3 Stock liquidity, corporate governance and leverage 

Corporate governance provides monitoring mechanisms on managers. Better governed 

firms disclose more and better quality information to the market in a timely way, which 

improves firms’ financial and operational transparency. For instance, Beekes, Brown, and 

Zhang (2015) show that better, compared to poorer, governed firms are priced more 

efficiently (i.e., news is priced earlier) in equity markets and can signal their quality by 

being more conservative relating to reporting good news. Ali et al. (2015) report that good 

corporate governance can prevent opportunistic managers from concealing and distorting 

information. Greater and better disclosure of information to the market has the effect of 

alleviating information asymmetries between insiders (i.e., managers) and outside 

investors, as well as among the outside investors (e.g., Chung et al., 2010b; Millicent, 

Gino, Iain, & Marvin, 2008; Welker, 1995). This reduction in information asymmetries 

enhances firms’ stock liquidity and lowers firms’ cost of equity capital, resulting in lower 

leverage (Amihud & Mendelson, 1986). 

Prior studies from the US (Chung et al., 2010b) and Australia (Ali et al., 2015) report 

evidence of a positive relation between corporate governance and stock liquidity. Such 

studies have examined the stock liquidity–leverage relation (e.g., Frieder & Martell, 

2006; Lipson & Mortal, 2009) and the CGQ–leverage relation (e.g., Jiraporn & Gleason, 

2007; Jiraporn et al., 2012) separately. However, as noted no research has yet examined 
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the interactive relationship among stock liquidity, CGQ and leverage. We argue that firms 

with less liquid stocks and firms with more liquid stocks may observe different 

interactions among these parameters, as these different firms do not have the same level 

of transaction costs. Prior studies show that small firms’ stocks with less liquidity cause 

a high level of transaction costs (Stoll & Whaley, 1983) and may be expected to produce 

a higher rate of return. We therefore assume that the relation between CGQ and leverage 

is dependent on firms’ stock liquidity and postulate the following hypothesis.  

H3. The inverse relation between CGQ and leverage is stronger for firms with higher 

stock liquidity than for firms with lower stock liquidity. 

3. Data and methodology 

3.1. Sample  

The primary source of data is that of Australian firms listed on Australian Securities 

Exchange (ASX) during the period from 2001 to 2013. To construct our sample, we use 

the Securities Industry Research Centre of Asia-Pacific database (SIRCA), which 

provides corporate governance and stock liquidity (e.g., share price and trading volume) 

data from 2001. We retrieve financial data perfected by the firms’ annual reports from 

the Morningstar DatAnalysis Premium database. We initially obtain a raw sample of 

13,500 firm-year observations from these databases. Following conventional practices 

(Chang, Chou, & Huang, 2014), we exclude 3,321 firm-year observations from financial 

firms as they are subject to unique financial characteristics and operating regulations. We 

further exclude 324 firm-year observations due to missing data. The final sample 

comprises 1,207 non-financial firms, with 9,855 firm-year observations. These sample 

firms belong to nine GICS sectors—materials (33%), industrials (16%), health care (9%), 

telecommunications services (2%), consumer staples (4%), consumer discretionary 

(14%), information technology (7%), energy (13%) and utility (1%). Following Dang 
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(2013) and Faulkender and Petersen (2006), we winsorize all continuous variables at the 

1st and 99th percentiles to mitigate the potential effects of extreme values. 

3.2. Variable definition and measurement 

3.2.1. Dependent variable: leverage proxies 

Previous studies adopt both book and market values to estimate a firm’s leverage (e.g., 

Chang et al., 2014; Gaud, Jani, Hoesli, & Bender, 2005). In this study, we employ two 

definitions of leverage using book and market values. Prior studies continue to employ 

book leverage as a measure in both the Australian (e.g., Cassar & Holmes, 2003; Khan et 

al., 2014) and the US settings (e.g., Agha, 2013; Jiraporn & Gleason, 2007; Jiraporn et 

al., 2012; Strebulaev & Yang, 2013), as this proxy largely depends on existing assets in 

place rather than on growth opportunities (Agha, 2013; Graham & Harvey, 2001; Myers, 

1977). To be consistent with prior empirical work, we use the ratio of total debt to book 

value of assets as a proxy for book leverage (BL). 

BLi,t =
STDi,t + LTDi,t

TAi,t
                                                                                                              (1) 

Where BLi,t denotes the book leverage ratio of firm i in year t, STDi,t is the amount of 

short-term debt in current liabilities, LTDi,t is the amount of long-term debt exceeding 

maturity of one year and TAi,t is the book value of assets. 

Following prior studies (e.g., Chang et al., 2014; Fan, Titman, & Twite, 2012a; Jiraporn 

et al., 2012; Liao, Mukherjee, & Wang, 2015), we define market leverage (ML) as the 

ratio of total debt to market value of assets where market value of assets is the sum of 

book value of short-term debt and long-term debt plus market value of equity.  

MLi,t =
STDi,t + LTDi,t

STDi,t + LTDi,t  +  MVEi,t 
                                                                                        (2) 



228 

 

Where MLi,t denotes the market leverage ratio of firm i in year t, MVEi,t is the common 

shares outstanding multiplied by the price of the last trading day (Lipson & Mortal, 2009) 

and other parameters are identical to those used in equation (1).  

3.2.2. Independent variables 

1.2.2.1 Stock liquidity proxies  

We proxy stock liquidity encompassing three dimensions, trading cost, price impact and 

immediacy, following prior studies (e.g., Ali et al., 2016; Chai et al., 2010; Udomsirikul 

et al., 2011). The time-weighted quoted spread (QS) captures trading cost; Amihud 

illiquidity estimate (Amihud) and the turnover-adjusted zero daily volumes (LM) capture 

the price impact of trade and immediacy, respectively.  

First, we define the time-weighted quoted spread (QS) as the daily ratio of the time-

weighted bid-ask spread divided by the time-weighted mid-point spread averaged over 

the number of trading days in a financial year. This measure of QS is similar to the 

measure used by Aitken and Frino (1996) and Millicent et al. (2008): the higher the QS, 

the lower the stock liquidity. 

Quoted spreadiy =
1

Diy
 ∑

TWBidAskSpreadiyd

TWMidPointPriceiyd

Diy

d=1

                                                             (3) 

Where TWBidAskSpread59
iyd

 is the time-weighted bid–ask spread of firm i on day d of 

year y, TWMidPointPrice60
iyd

 is the time-weighted mid-point price of firm i on day d of 

year y, and Diy  is the number of days with available data for firm i in year y. 

 
59 TWBidAskSpreadiyd =

(Ask−Bid) X Time1 + (Ask−Bid) X Time2 + …+(Ask−Bid) X Timen 

Time1+ Time2+⋯+ Timen
 

60 TWMidPointPriceiyd =   
(Ask−Bid)

2
 X Time1 + 

(Ask−Bid)

2
 X Time2 + …+

(Ask−Bid)

2
 X Timen 

Time1+ Time2+⋯+ Timen
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Second, we compute Amihud’s illiquidity estimate (Amihud) as the daily ratio of absolute 

stock return to trading volume in Australian dollars, averaged over the number of trading 

days in a financial year: the higher the Amihud, the lower the stock liquidity. 

Amihudiy =
1

Diy

∑ |Riyd|
Diy

d=1

VOLDiyd
                                                                                                   (4) 

Where Riyd is the absolute stock return of firm i on day d of year y, VOLDiyd  is the trading 

volume of firm i on day d of year y and Diy is the number of days with available data for 

firm i in year y.  

Third, we estimate turnover-adjusted zero daily volumes (LM) to capture multiple 

dimensions of liquidity: the higher the LM, the lower the stock liquidity. 

LMi,t = [NoZVi,t +  
1 (turnoveri,t)⁄

Deflator
] X 

252

NoTDt
                                                                    (5) 

Where NoZVi,t is the number of zero daily trading volumes for firm i in year t, turnoveri,t 

is the stock turnover for firm i in year t obtained from the sum of daily shares traded per 

year to the number of shares outstanding, NoTDt is the total number of trading days in 

year t and the deflator is set to 480,000 as suggested in Liu (2006). Multiplication by the 

factor 
252

NoTDt
 standardizes the number of trading days in a year as 252 and therefore makes 

LM comparable over time. 

3.2.2.1. Corporate governance proxies 

In this study, we construct a comprehensive measure of the CG index using the Horwath 

composite ratings on six categories: board structure, audit committee, nomination 

committee, remuneration committee, external auditor independence and codes of conduct 

and other policy disclosures. Previous studies on corporate governance use the G-index 

in the US, which is suitable for their outsider system in the country (e.g., Jiraporn & 

Gleason, 2007; Jiraporn et al., 2012; Klock, Mansi, & Maxwell, 2005). With Australia’s 
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insider system, internal CG mechanisms are more appropriate for measuring CG quality: 

the market for corporate control as a tool to discipline poorly performing managers is not 

effective (Pham, Suchard, & Zein, 2011). We therefore focus on the quality of internal 

structures and controls of the firms when constructing the composite CGQ index. 

The Horwath report, which aims at the top 250 firms for the period from 2001 to 2008 

with the proprietary arrangement of their ratings system (Ali et al., 2015), limits the 

generalizability of the findings. We overcome this limitation by extending our CG dataset 

across both cross-sections (small, medium and large firms) and time-series (2001–2013) 

on the objective categories, following Ali et al. (2015). As these categories consist of 17 

criteria, we assign the value “1” if a firm meets the particular criteria and “0” otherwise. 

For example, on the independence of the board, if the majority of directors in a firm are 

independent, we assign 1 and 0 otherwise. We aggregate these individual values to 

construct a composite CG index (ranging from 0 to 17) where 0 indicates the “worst” 

governance and 17 indicates the “best” governance. Each governance category is the 

aggregate of the respective individual criteria. 

3.2.3. Control variables 

The choice between debt financing and equity financing by a firm largely depends on the 

firm-specific factors other than stock liquidity and corporate governance (Clayman et al., 

2012). Following previous studies (e.g., Frank & Goyal, 2009; Mohamed & Seelanatha, 

2014; Myers, 1977; Smith, Chen, & Anderson, 2015; Udomsirikul et al., 2011), we 

control for firm size (Size), tangibility (Tang), growth opportunities (MTB) and firm age 

(Age), which represent a positive empirical relation with leverage. In line with existing 

studies (e.g., Deesomsak, Paudyal, & Pescetto, 2004; Frank & Goyal, 2009; Smith et al., 

2015; Udomsirikul et al., 2011) , we also include a series of variables that exhibit a 

negative empirical relation with leverage. For example, we use profitability (ROA), firm 

risk (Risk), non-debt tax shields (NDTS), asset liquidity (Assetliq), ownership 
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concentration (Top-20) and the reciprocal of share price (STPrice). Finally, we include 

year effect (YR) in the model to capture possible variation overtime.  

Table 1 provides definitions of the dependent, independent and control variables 

employed in this study. 

Table 1 

Variables, notations, and definitions 

Variable Notation Definition 

Proxies for leverage 
Book leverage BL (Short-term debt + long-term debt)/ book value of 

assets 

Market leverage ML (Short-term debt + long-term debt)/ (short-term 

debt + long-term debt + market value of equity) 
   

Proxies for corporate governance  

Corporate governance index CGQ Constructed CG index based on 17 objective 
criteria of the Horwath report 

   

Proxies for stock liquidity   

Time-weighted quoted spread QS Daily ratio of time-weighted bid-ask spread divided 
by time-weighted mid-point spread averaged over 

the number of trading days in a financial year  

Amihud illiquidity estimate  
 

Amihud  Natural log of daily ratio of absolute stock return to 
trading volume in Australian dollars averaged over 

the number of trading days in a financial year 

Turnover-adjusted zero daily 
volumes 

LM Turnover-adjusted zero daily volumes  
 

   

Proxies for control variables   

Firm size Size Natural log of total assets 
Tangibility Tang Net property, plant, and equipment to total assets 

Growth opportunities MTB Market value to book value 

Firm age Age Natural log of number of years since the firm's 
listing 

Profitability ROA Earnings before interest and tax to total assets 

Firm risk Risk Standard deviation of the return  
Non-debt tax shields NDTS Annual depreciation expense to total assets 

Asset liquidity Assetliq Current assets to current liabilities 

Ownership concentration Top-20 Percentage of shares held by the top-20 

shareholders 
Share price STPrice Natural log of stock price 

Year effect YR Thirteen individual dummy variables which equals 

either “1” or “0” for each year from 2001 to 2013, 
with 2001 being the excluded year 
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3.3. Empirical models 

We investigate three main issues, stock liquidity, CGQ and leverage, in the Australian 

context. First, we run the following panel regression (Eq.6) to examine the relation 

between stock liquidity and leverage (Hypothesis 1).  

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 = 𝛼0 +  𝛼1  
𝑆𝑡𝑜𝑐𝑘 𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦𝑖,𝑡  + ∑ 𝛾𝑗 

11

𝑗=1

 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗 𝑖.𝑡

+   𝑢𝑖,𝑡                                                                                                                (6)    
 

In this model, the dependent variable is leverage, which is measured by book leverage 

(BL) and market leverage (ML). The independent variable is stock liquidity, which is 

measured using three different proxies (QS, Amihud and LM). The index i denotes 

individual firms (i = 1, 2,..., 1207), t denotes time period (t = 2001, 2002,……., 2013), α, 

j, γ are parameters, ui,t is the error term and α0 is a constant (refer to Table 1 for definitions 

of variables).  

We employ the following panel data model (Eq.7) to examine the relation between 

corporate governance and leverage (Hypothesis 2).  

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 = 𝛽0  +  𝛽1  𝐶𝐺𝑄𝑖,𝑡  + ∑ 𝛾𝑗 

11

𝑗=1

 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗 𝑖.𝑡

+   𝑢𝑖,𝑡                                                                                                                (7)    

   

To measure CGQ, we use a composite CG index, the independent variable of this model. 

β0 is a constant and β1 is the vector of coefficient. The definitions of leverage and control 

variables, other parameters (j, γ), indices and the error term are identical to those used in 

equation (6). 

We investigate the effect of both stock liquidity and corporate governance on leverage 

(Hypotheses 1 and 2) by formulating the following regression (Eq.8): 
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𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 =  𝛿0 +  𝛿1  𝑆𝑡𝑜𝑐𝑘 𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦𝑖,𝑡 +  𝛿2  𝐶𝐺𝑄𝑖,𝑡             

+ ∑ 𝛾𝑗 

11

𝑗=1

 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗 𝑖.𝑡
              

+  𝑢𝑖,𝑡                                                                                                             (8) 
            

  

In this model, we incorporate stock liquidity and CGQ as independent variables where 𝛿0 

is a constant and 𝛿1𝑡𝑜2  are the vector of coefficients. The definitions of stock liquidity, 

CGQ, control variables, other parameters (j, γ), indices and the error term are identical to 

those used in equations (6) and (7).   

Finally, to test whether the impact of CGQ on leverage differs between firms with high 

and low stock liquidity (Hypothesis 3), we estimate the following panel data model 

(Eq.9):  

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 =  ɤ0 +  ɤ1  𝐶𝐺𝑄𝑖,𝑡 +  ɤ2  𝐶𝐺𝑄𝑖,𝑡 ∗ 𝑠𝑡𝑜𝑐𝑘 𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦𝑖,𝑡            

+ ∑ 𝛾𝑗 

11

𝑗=1

 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗 𝑖.𝑡
              

+  𝑢𝑖,𝑡                                                                                                                    (9) 

 

In this model, we incorporate CGQ and the interaction term of CGQ*stock liquidity as 

independent variables where ɤ0 is a constant and ɤ1𝑡𝑜2  are the vector of coefficients. The 

definitions of stock liquidity, CGQ, control variables, other parameters (j, γ), indices and 

the error term are identical to those used in equations (6) and (7). 

 

4. Empirical results 

4.1 Descriptive statistics 

Table 2 presents summary statistics for the main proxies of leverage (BL and ML), the 

stock liquidity (QS, Amihud and LM), corporate governance (CG index) and the firm-

specific determinants. The statistics show that the average book and market leverage are 

36% and 27%, respectively. These values are significantly higher than those in the study 
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of Mohamed and Seelanatha (2014), perhaps due to the much larger and hence more 

representative samples of our study. The mean value of QS is 0.05, which exhibits a lower 

variation compared to other proxies such as Amihud and LM. Among the three proxies 

of stock liquidity, LM shows the largest standard deviation (SD=5.64); the CG index 

sample mean and standard deviation being 8.46 and 4.54, respectively. 

Table 2 

Descriptive statistics 

Variable Mean STD P25 P50 P75 

Leverage      

BL 0.36 0.24 0.13 0.35 0.54 

ML 0.27 0.23 0.06 0.22 0.43 

Stock liquidity      

QS 0.05 0.06 0.01 0.03 0.07 

Amihud -14.03 2.83 -15.83 -13.50 -11.92 

LM 4.08 5.64 0.20 0.98 6.18 

Corporate governance      

CG index 8.46 4.54 5.00 9.00 12.00 

Firm-specific determinants      

MTB 2.48 2.29 0.90 1.68 3.14 

ROA -0.09 0.27 -0.15 0.01 0.08 

Assetliq 0.20 0.22 0.04 0.11 0.30 

Size 18.07 2.18 16.54 17.89 19.43 

Tang 0.22 0.23 0.03 0.13 0.38 

Top-20 63.59 20.49 50.45 65.77 79.20 

NDTS -0.02 0.02 -0.03 -0.02 0.00 

STPrice -0.77 1.89 -2.12 -0.78 0.67 

Risk 0.04 0.02 0.02 0.04 0.05 

Age (in years) 13.73 10.46 5.52 11.17 19.41 

Age (ln) 2.27 0.92 1.71 2.41 2.97 
This table presents mean, standard deviation (SD), 25% percentile (P25), 50% percentile (P50) and 75% percentile 

(P75) for main proxies of leverage, stock liquidity and corporate governance along with control variables. The 

definition of variables is provided in Table 1. 

 

A few of the detailed statistics for firm-specific determinants, reported in Table 2, are 

worth highlighting. The ratio of market value to book value (MTB), measuring firms’ 

growth opportunities, is 2.48 on average. The Top-20 averages 63.6%, which indicates a 

high level of ownership concentration among the twenty largest shareholders, a feature 

of the Australian market as noted earlier. 
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4.2 Stock liquidity–leverage (H1) and corporate governance–leverage relations 

(H2)  

We determine the stock liquidity–leverage relation (H1) and corporate governance–

leverage relation (H2) using the FE regression model61. Columns 1–2, 3–4 and 5–6 in 

Table 3 report the regression results of equation (6) for QS, Amihud and LM, respectively 

and Columns 7–8 report that of equation (7) for CGQ.  

As shown in Table 3 (Columns 1–6), the coefficients of the time-weighted quoted spread 

(QS), Amihud illiquidity estimate (Amihud) and turnover-adjusted zero daily volumes 

(LM) are all positive and significant at the 1% level, regardless of whether book or market 

leverage is employed. In general, coefficients on trading cost (QS), price impact 

(Amihud) and immediacy measures (LM) are inverse measures of stock liquidity, that is, 

high scores indicating low stock liquidity and vice versa (Lipson & Mortal, 2009). Hence, 

the positive coefficients indicate a negative relation between stock liquidity and leverage, 

suggesting that more (fewer) liquid firms choose a lower (higher) level of leverage62.  

The coefficients of QS, Amihud and LM are consistent for book and market value 

measures of leverage, but are larger in magnitude for market value, which is in line with 

the findings of Mohamed and Seelanatha (2014) and Lipson and Mortal (2009). The 

explanatory power of Mohamed and Seelanatha (2014)’s model documents a decrease 

from 40.6% to 36.3% when moving from book to market value. But in our study, the 

model on the stock liquidity–leverage relation shows an increase from 21.9% to 41.1% 

 
61 To choose between random effect and fixed effect, this study performs the Hausman test and the 

untabulated results confirm the appropriateness of the FE estimation. 

 
62 To provide further support for the effect of stock liquidity on leverage (H1), we also run similar 

regressions using zero return measure (Zero), liquidity ratio (LR) and stock turnover (TO) as alternative 

measures of stock liquidity and find that baseline results are robust with few exceptions. Similarly, we use 

long-term book leverage (LDB) and long-term market leverage (LDM) as alternative measures of leverage 

and confirm similar results as reported in Table 3. 
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(using Amihud) when shifting from book to market value, attributable to our larger 

samples and better model estimations.  

These results support our hypothesis (H1), that firms with more (fewer) liquid stocks 

exhibit a lower (higher) level of leverage. The results, which are consistent overall with 

those of Lipson and Mortal (2009), Udomsirikul et al. (2011) and Mohamed and 

Seelanatha (2014), confirm the notion that liquid stocks reduce the net cost of equity and, 

therefore, induce firms to adopt more equity financing, causing less debt in the capital 

structure. However, our study takes advantage of the Australian order-driven trading 

mechanism, providing additional evidence of the stock liquidity–leverage relation by 

incorporating both high- and low-frequency data.  

Columns 7–8 of Table 3 report the results of equation (7)63,64,65 for CGQ–leverage relation 

for book leverage (BL) and market leverage (ML), respectively. The CG index is 

negatively and significantly related to book and market leverage at the 10% and 1% 

levels, respectively. More importantly, the significance level of the CGQ–leverage 

relation strengthens (i.e., from 10% to 1%) when leverage is measured by market value. 

 
63 To test robustness on the CGQ–leverage relation (H2) for Table 3, we also use board quality index (BOI), 
audit quality index (AQI), nomination quality index (NQI) and remuneration quality index (RQI) as 

alternative governance proxies and find that the baseline results are not sensitive. Similarly, we use long-

term book leverage (LDB) and long-term market leverage (LDM) as alternative measures of leverage and 

find a statistically significant negative relationship between CGQ and long-term market leverage (LDM). 

 
64 Given that adoption of corporate governance mechanisms is likely to be different between small and large 

firms (Christensen et al., 2015), we also include the size effect on the CGQ–leverage relation (H2) where 

firms are grouped by market capitalization (top-500 firms or less) and size quintiles [small or large (firm 

size in quintiles 1–2 denotes small firms and 4–5 denotes large firms)]. Both classifications provide similar 

inferences that a statistically significant relationship exists between CGQ and leverage only in the 

subsample of top-500 firms or large firms. This may be caused by that large firms have strong governance 

mechanisms (Agha, 2013). 
 
65 Though the GFC was not as severe in Australia (Mohamed & Seelanatha, 2014), we also capture the 

effect of GFC on the CGQ–leverage relation (H2) and document a significant reduction on this relation 

after the GFC. Importantly, we document that CGQ continues to hold its role in reducing leverage even in 

the post-GFC period. 
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Table 3 

FE estimates of stock liquidity on leverage (H1) and corporate governance on leverage (H2) 

QS Amihud LM CGQ 

BL 
(1) 

ML 
(2) 

BL 
(3) 

ML 
(4) 

BL 
(5) 

ML 
(6) 

BL 
(7) 

ML 
(8) 

QS 0.655*** 0.676*** 

(7.31) (9.04) 

Amihud 0.006*** 0.011*** 

(3.61) (7.08) 

LM 0.007*** 0.009*** 

(7.58) (10.67) 

CG index -0.0018* -0.034***

(-1.71) (-3.97)

MTB 0.023*** -0.005*** 0.023*** -0.005*** 0.023*** -0.004*** 0.022*** -0.006***

(11.02) (-3.70) (10.56) (-3.58) (11.10) (-3.16) (23.65) (-7.54)

ROA -0.105*** -0.066*** -0.101*** -0.065*** -0.107*** -0.069*** -0.097*** -0.059***

(-7.70) (-6.12) (-7.17) (-5.69) (-7.80) (-6.44) (-11.46) (-8.37)

Assetliq -0.165*** -0.114*** -0.169*** -0.116*** -0.164*** -0.112*** -0.171*** -0.119***

(-9.63) (-8.68) (-9.60) (-8.42) (-9.57) (-8.54) (-17.33) (-14.52)

Size 0.035*** 0.073*** 0.027*** 0.069*** 0.035*** 0.076*** 0.023*** 0.062***

(5.41) (16.25) (4.01) (13.92) (5.57) (16.77) (9.66) (31.43)

Tang 0.176*** 0.079*** 0.175*** 0.080*** 0.173*** 0.076*** 0.174*** 0.079***

(8.10) (4.84) (8.06) (4.92) (7.96) (4.64) (14.57) (7.93)

Top-20 -0.000 -0.000 0.000 0.000 -0.000 -0.000** 0.000 0.000

(-0.93) (-1.45) (0.45) (0.01) (-1.21) (-2.25) (1.50) (1.64)

NDTS -1.417*** -1.026*** -1.432*** -1.062*** -1.438*** -1.053*** -1.417*** -1.039***

(-8.84) (-8.22) (-8.93) (-8.48) (-8.95) (-8.42) (-14.56) (-12.83)

STPrice -0.033*** -0.072*** -0.037*** -0.074*** -0.035*** -0.073*** -0.039*** -0.078***

(-7.54) (-18.51) (-8.41) (-19.27) (-7.93) (-19.20) (-17.94) (-42.89)

Risk -0.486*** -0.024 -0.834*** -0.521*** -0.061 0.503*** -0.638*** -0.185*

(-2.73) (-0.16) (-4.48) (-3.22) (-0.34) (3.30) (-4.79) (-1.67)

Age 0.028*** 0.014* 0.029*** 0.015** 0.026*** 0.011 0.029*** 0.015***

(3.29) (1.86) (3.43) (2.00) (3.10) (1.58) (5.60) (3.48)

Constant -0.448*** -1.130*** -0.198* -0.867*** -0.469*** -1.193*** -0.218*** -0.904***

(-3.90) (-13.99) (-1.80) (-10.35) (-4.11) (-14.71) (-4.99) (-24.89)

Year effect Yes Yes Yes Yes Yes Yes Yes Yes

Observations 9855 9855 9855 9855 9855 9855 9855 9855

Adj. R2 0.233 0.422 0.219 0.411 0.233 0.428 0.109 0.321
This table reports the results of FE estimation on the impact of stock liquidity on leverage (Eq.6, Columns 1–6) and on the impact of corporate 

governance on leverage (Eq.7, Columns 7–8). The independent variables include stock liquidity (QS, Amihud and LM) and CGQ measured by 

CG index following the Horwath CG report. The dependent variable is leverage, which is defined as the ratio of total debt to book value of 

assets (BL) and market value of assets (ML). The definition of variables is provided in Table 1. t statistics are given in parentheses. *, **, *** 

represent significant at the10%, 5%, and 1% levels, respectively. 
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The model for market leverage achieves a reasonable explanatory power as the adjusted 

R2 is above 32%.  

Our findings show that CGQ is also inversely related to firm leverage, using the 

composite index of the Australian context with the insider system and a less stringent 

governance environment, which is in line with our hypothesis (H2) and is consistent with 

prior empirical studies from the US and Bangladesh (e.g., Haque et al., 2011; Jiraporn & 

Gleason, 2007; Jiraporn et al., 2012). This result confirms the view that firms with poor 

governance are significantly more leveraged (Jiraporn et al., 2012). Prior Australian study 

(Yarram, 2013a), by narrowly examining individual governance variables, find results 

that are either inconclusive or incomprehensive. Our study, with the advantage of using 

a comprehensive composite CGQ index, contributes to the extant literature. From a wider 

regulatory perspective, these index-based findings are supportive of the development of 

a comprehensive code of governance practice, as opposed to the adoption of individual 

governance practices. 

4.3 Stock liquidity–CGQ–leverage relation (H1 and H2) 

In the previous sections, we report separately the negative relation between stock liquidity 

and leverage, and between CGQ and leverage. In this section, we examine the effect of 

both stock liquidity and CGQ on leverage simultaneously and report the regression results 

of equation (8) in Table 4. Columns 1–2, 3–4 and 5–6 report the results for QS, Amihud 

and LM, respectively along with CG index and control variables. The estimated 

coefficients of QS, Amihud and LM for both book and market values are all positive and 

significant (at 1% level). This indicates that firms with improved stock liquidity 

significantly reduce leverage. CGQ is negatively and significantly (at 1% level) related 

to leverage for market value, but is insignificant for book leverage. More importantly, the 

results in Columns 2, 4 and 6 for market leverage report significantly higher adjusted R-

square (R2 = 34.2%, 33.0%, 34.9%, respectively, p <0.01) than the results in Columns 1, 
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3 and 5 for book leverage (R2 = 12.7%, 11.1%, 12.7%, respectively, p <0.01). This 

indicates that our regression equation (8) is well-fitted into the model, representing market 

leverage rather than book leverage66. 

Overall, our findings in Table 4 indicate that firms with improved stock liquidity and high 

CGQ significantly reduce leverage. It is interesting to compare the coefficients on CG 

index in Table 3 and Table 4: when stock liquidity is included in the model (equation 8) 

and the analysis (Table 4), the coefficients of CG index decline substantially, although 

remaining significant, for market leverage, and become insignificant for book leverage. 

This implies that stock liquidity is a channel between CGQ and leverage, which is 

examined in hypothesis 3 (H3). 

 
66 We also examine the robustness on the stock liquidity–CGQ–leverage relation (H1 and H2) using 

alternative measures of stock liquidity (Zero, LR and TO) for Table 4 and confirm similar results with few 

exceptions. 
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Table 4 

FE estimates of stock liquidity and corporate governance on leverage (H1 & H2) 

QS Amihud LM 

BL 

(1) 

ML 

(2) 

BL 

(3) 

ML 

(4) 

BL 

(5) 

ML 

(6) 

QS 0.652*** 0.669*** 

(13.59) (16.87) 

Amihud 0.006*** 0.010*** 

(5.23) (10.80) 

LM 0.007*** 0.009*** 

(13.41) (19.27) 

CG index -0.001 -0.002*** -0.001 -0.002*** -0.001 -0.001***

(-1.02) (-3.17) (-1.28) (-3.12) (-0.93) (-2.91)

MTB 0.023*** -0.005*** 0.023*** -0.005*** 0.023*** -0.004***

(24.87) (-6.35) (24.12) (-6.36) (25.25) (-5.50)

ROA -0.106*** -0.068*** -0.101*** -0.066*** -0.107*** -0.071***

(-12.61) (-9.80) (-11.94) (-9.44) (-12.73) (-10.23)

Assetliq -0.165*** -0.113*** -0.168*** -0.114*** -0.164*** -0.110***

(-16.86) (-13.96) (-17.04) (-13.99) (-16.72) (-13.72) 

Size 0.035*** 0.075*** 0.028*** 0.070*** 0.036*** 0.078*** 

(13.95) (35.85) (10.89) (33.42) (14.09) (36.99) 

Tang 0.176*** 0.081*** 0.176*** 0.082*** 0.173*** 0.078*** 

(14.91) (8.28) (14.75) (8.30) (14.64) (7.98) 

Top-20 -0.000 -0.000* 0.000 0.000 -0.000* -0.000***

(-1.37) (-1.91) (0.74) (0.10) (-1.79) (-3.05)

NDTS -1.426*** -1.048*** -1.443*** -1.083*** -1.446*** -1.073***

(-14.81) (-13.16) (-14.83) (-13.46) (-15.01) (-13.54)

STPrice -0.033*** -0.072*** -0.037*** -0.074*** -0.035*** -0.073***

(-15.09) (-39.41) (-16.67) (-40.41) (-16.09) (-40.72) 

Risk -0.488*** -0.032 -0.833*** -0.518*** -0.066 0.491*** 

(-3.69) (-0.29) (-6.03) (-4.54) (-0.47) (4.31) 

Age 0.028*** 0.014*** 0.029*** 0.015*** 0.026*** 0.012*** 

(5.43) (3.25) (5.58) (3.44) (5.09) (2.74) 

Constant -0.454*** -1.147*** -0.207*** -0.886*** -0.475*** -1.208***

(-9.75) (-29.76) (-4.75) (-24.53) (-10.04) (-31.04) 

Year effect  Yes Yes Yes Yes Yes Yes 

Observations 9855 9855 9855 9855 9855 9855 

Adj. R2 0.127 0.342 0.111 0.330 0.127 0.349 
This table reports the results of FE estimation of equation (8) on the impact of stock liquidity and corporate governance 

on leverage. The independent variables include stock liquidity (QS, Amihud and LM) and CGQ measured by CG index 

following the Horwath CG report. The dependent variable is leverage, which is defined as the ratio of total debt to book 

value of assets (BL) and market value of assets (ML). The definition of variables is provided in Table 1. t statistics are 

given in parentheses. *, **, *** represent significant at the10%, 5%, and 1% levels, respectively. 
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4.4 CGQ-leverage relation in firms with high and low stock liquidity (H3) 

To examine whether the impact that CGQ has on leverage differs between firms with high 

and low stock liquidity, we use the interaction term between stock liquidity and CGQ. 

Such an analysis is useful for examining if stock liquidity acts as a channel between CGQ 

and leverage (H3). As the coefficients of liquidity and governance measures move in 

opposite directions, we expect that the interaction effect of stock liquidity and CGQ on 

leverage would be contradictory. For example, in the previous sections, we have used 

three liquidity measures (QS, Amihud and LM) to explore the stock liquidity–leverage 

relation (H1) and the stock liquidity–CGQ–leverage relation (H1 and H2 together). 

Unlike the governance measure (i.e., CG index), these liquidity measures move in an 

opposite direction to stock liquidity, that is, the positive coefficient of these measures 

(i.e., wider spread) denotes low liquidity; the negative coefficient (i.e., narrow spread) 

denotes high liquidity (Lipson & Mortal, 2009). To be consistent with the direction of 

governance measure, when we run regression we use stock liquidity as a dummy variable 

by assigning “1” for high liquidity and “0” for low liquidity rather than a continuous 

variable. 

Table 5 reports the regression results of equation (9) and shows that the coefficients on 

CG index*QS are negative and significant at the 5% and 1% levels, respectively 

(Columns 1–2). Similarly, the coefficients on CG index*Amihud (Columns 3–4) and CG 

index*LM (Columns 5–6) are all negative and significant at the 1% level. These results 

confirm that the relationship between CGQ and leverage is negative and stronger when 

stock liquidity is high. Furthermore, the coefficients on the CG index can be interpreted 

as the effect of CGQ on leverage when stock liquidity is low. Although the coefficients 

on the CG index are negative (in five of the six cases), they are insignificant, suggesting 

that CGQ does not reduce leverage for the firms with low stock liquidity. The ‘t’ values 

of the interaction terms (CG index*QS, CG index*Amihud and CG index*LM) also 
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report significantly higher values across all the models (Columns 1–6), compared with 

those of the CG index. Overall, the results indicate that the significantly negative CGQ–

leverage relation exists for firms with high stock liquidity only and not for firms with low 

stock liquidity. 

Rather than use a liquidity dummy, we treat stock liquidity in continuous form but reverse 

the scale of CG index67, 68 to confirm both variables moving in a similar direction. As 

shown in Panel A of Table 6, the coefficients on reversed CG index*QS, reversed CG 

index*Amihud and reversed CG index*LM are positive and statistically significant at the 

1% level. These positive signs indicate that poor governed firms with poor liquidity 

increase firms’ leverage; better governed firms with greater stock liquidity have a 

significantly lower level of leverage. This is consistent with our baseline results, further 

confirming hypothesis 3 (H3). 

We apply a method similar to that of Johnson (2003) to explore the inverse effect of 

corporate governance on leverage for increasing the level of stock liquidity. We analyse 

the results of leverage regression with a condition that allows the coefficients on the CG 

index to change across sample quintiles based on stock liquidity. We define the liquidity 

quintiles in a dummy form: high liquidity firms at the top 40% liquidity quintiles and the 

low liquidity firms at the bottom 40% liquidity quintiles. 

 
67 To reverse the governance measure, we deduct the original value from the addition of both maximum 

and minimum values of the CG index. 
 
68 We also reverse the initial liquidity measures to be consistent with the direction of CG index. The results 

show the negative and significant coefficients on the interaction of stock liquidity and CGQ and confirm 

that the leverage is lower in firms with better corporate governance and greater stock liquidity. 
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Table 5  

FE estimates on interaction effect of CGQ on leverage in high and low liquidity firms (H3) 

 QS Amihud LM 

 

BL 
(1) 

ML 
(2) 

BL 
(3) 

ML 
(4) 

BL 
(5) 

ML 
(6) 

CG index -0.000 -0.001 -0.000 -0.001 0.000 -0.000 

 (-0.74) (-1.17) (-0.30) (-1.17) (0.43) (-0.51) 

CG index*QS -0.001** -0.002***     

 (-2.07) (-6.27)     

CG index*Amihud   -0.002*** -0.003***   

   (-3.52) (-6.94)   

CG index*LM     -0.002*** -0.003*** 

     (-4.73) (-7.43) 

MTB 0.022*** -0.006*** 0.022*** -0.006*** 0.022*** -0.006*** 

 (23.72) (-7.31) (23.81) (-7.20) (23.86) (-7.24) 

ROA -0.098*** -0.061*** -0.098*** -0.061*** -0.100*** -0.063*** 

 (-11.56) (-8.71) (-11.62) (-8.70) (-11.81) (-8.95) 

Assetliq -0.171*** -0.119*** -0.170*** -0.118*** -0.170*** -0.117*** 

 (-17.33) (-14.56) (-17.26) (-14.40) (-17.19) (-14.32) 

Size 0.024*** 0.065*** 0.024*** 0.065*** 0.026*** 0.066*** 

 (9.88) (32.12) (10.12) (32.24) (10.51) (32.40) 

Tang 0.174*** 0.079*** 0.175*** 0.081*** 0.174*** 0.079*** 

 (14.59) (7.99) (14.67) (8.12) (14.61) (7.99) 

Top-20 0.000 0.000 0.000 0.000 0.000 0.000 

 (1.36) (1.22) (1.22) (1.10) (0.99) (0.85) 

NDTS -1.422*** -1.052*** -1.424*** -1.051*** -1.439*** -1.068*** 

 (-14.61) (-13.02) (-14.64) (-13.02) (-14.79) (-13.22) 

STPrice -0.038*** -0.076*** -0.038*** -0.076*** -0.038*** -0.077*** 

 (-17.36) (-41.39) (-17.44) (-41.96) (-17.55) (-42.34) 

Risk -0.668*** -0.261** -0.706*** -0.297*** -0.657*** -0.211* 

 (-4.99) (-2.35) (-5.25) (-2.66) (-4.94) (-1.91) 

Age 0.029*** 0.016*** 0.029*** 0.016*** 0.029*** 0.016*** 

 (5.66) (3.68) (5.68) (3.64) (5.68) (3.60) 

Constant -0.232*** -0.940*** -0.240*** -0.940*** -0.263*** -0.963*** 

 (-5.25) (-25.62) (-5.44) (-25.69) (-5.90) (-25.98) 

Control variables Yes Yes Yes Yes Yes Yes 

Year effect  Yes Yes Yes Yes Yes Yes 

Observations 9855 9855 9855 9855 9855 9855 

Adj. R2 0.109 0.324 0.110 0.325 0.111 0.325 
This table reports the results of FE estimation of equation (9) on the interaction effect of stock liquidity and CGQ on 

leverage. The independent variables include CGQ (defined as CG index following the Horwath CG report), interaction 
term of CG index and QS, interaction term of CG index and Amihud and interaction term of CG index and LM. The 

dependent variable is leverage, which is defined as the ratio of total debt to book value of assets (BL) and market value 

of assets (ML). The definition of variables is provided in Table 1. t statistics are given in parentheses. *, **, *** represent 

significant at the10%, 5%, and 1% levels, respectively. 
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Table 6 

FE estimates on interaction effect of CGQ on leverage in high and low liquidity firms using 

reversed CG index and liquidity quintiles (H3) 

Panel A QS Amihud LM 

BL 

(1) 

ML 

(2) 

BL 

(3) 

ML 

(4) 

BL 

(5) 

ML 

(6) 

Reversed CG index * QS 0.045*** 0.044*** 

(12.32) (14.41) 

Reversed CG index * Amihud 0.001*** 0.001*** 

(4.88) (7.87) 

Reversed CG index * LM 0.001*** 0.001*** 

(12.30) (16.70) 

Reversed CG index -0.002** -0.000 0.008*** 0.012*** -0.001* -0.000

(-2.36) (-0.86) (5.16) (8.80) (-1.68) (-0.65) 

Control variables Yes Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes Yes 

Observations 9855 9855 9855 9855 9855 9855 

Adj. R2 0.124 0.337 0.111 0.326 0.124 0.342 

Panel B QS Amihud LM 

BL 
(1) 

ML 
(2) 

BL 
(3) 

ML 
(4) 

BL 
(5) 

ML 
(6) 

CG index -0.002* -0.004*** -0.002* -0.003*** -0.002** -0.004***

 (at top 40% liquidity) (-1.71) (-4.41) (-1.72) (-4.25) (-2.04) (-4.34) 

CG index  -0.002* -0.002*** -0.001 -0.002** -0.002* -0.003***

  (at middle 20% liquidity) (-1.68) (-2.74) (-1.07) (-2.38) (-1.69) (-3.06) 

CG index  0.000 0.000 -0.000 -0.000 0.001 0.001 

  (at bottom 40% liquidity) (0.29) (0.38) (-0.12) (-0.10) (0.85) (0.64) 

Control variables Yes Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes Yes 

Observations 9855 9855 9855 9855 9855 9855 

Adj. R2 0.218 0.408 0.218 0.407 0.220 0.409 

Panel A of this table reports the results of FE estimation of equation (9) on the interaction effect of stock liquidity and CGQ on 
leverage using reversed CG index. The independent variables include reversed CG index, interaction term of reversed CG index and 

QS, interaction term of reversed CG index and Amihud and interaction term of reversed CG index and LM. Panel B reports the 

results of the above equation on the basis of liquidity quintiles. Quintile at the top 40% represents high liquidity firms while quintile 

at bottom 40% represents low liquidity firms. The dependent variable is leverage, which is defined as the ratio of total debt to book 

value of assets (BL) and market value of assets (ML). The coefficients of control variables are not reported in the interests of brevity. 

The definition of variables is provided in Table 1. t statistics are given in parentheses. *, **, *** represent significant at the10%, 

5%, and 1% levels, respectively. 

As shown in Panel B of Table 6, the coefficients on the CG index for the top liquidity 

quintile are negative and statistically significant at varying levels from 10% to 1%, 

indicating that the negative effect of corporate governance on leverage is stronger and 

significant for high liquidity firms only.  
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We further examine the impact of CGQ on leverage for firms with high and low stock 

liquidity. If values of QS, Amihud and LM are lower than the median, they represent high 

liquid firms; otherwise low liquid firms. We report the regression results of equation (9) 

in Table 7. Columns 1–4, 5–8 and 9–12 indicate the results derived from the proxies of 

stock liquidity (QS, Amihud and LM, respectively)69. The results show that a statistically 

significant negative relationship between CGQ and leverage (either BL or ML) exists in 

high liquidity firms (significant in five of the six cases). 

Overall, the results confirm that the significantly negative CGQ–leverage relation exists 

only for firms with high stock liquidity and not for firms with low stock liquidity, which 

is in line with hypothesis 3 (H3). 

4.5 Analysis of economic significance 

Table 8 reports the analysis of economic significance of the stock liquidity–leverage 

relation in Panel A, Panel B and Panel C, of the CGQ–leverage relation in Panel D, and 

of the interaction effect of stock liquidity and CGQ on leverage in Panel E, Panel F and 

Panel G. We measure the effect of stock liquidity on leverage by calculating the marginal 

effect of an increase from the 25th to the 75th percentile and then multiply the difference 

by the coefficient, yielding a change in the leverage.  

The results show that an increase in the time-weighted quoted spread (QS), the Amihud 

illiquidity estimate (Amihud) and the turnover-adjusted zero daily volumes (LM) 

mitigates the decline in the book leverage by 10.9%, 6.5% and 11.6% and in market 

leverage by 15.0%, 15.9% and 19.9%, respectively. However, the effect of stock liquidity 

on leverage is much stronger in the context of market value. 

69 We also use alternative measures of stock liquidity (Zero, LR and TO) and leverage (LDB and LDM) to 

investigate the robustness on the CGQ–leverage relation in firms with high and low liquidity (H3) and find 

qualitatively similar results as reported in Table 7. 
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Table 1 

FE estimates of CGQ on leverage in high and low liquidity firms (H3) 

 QS Amihud LM 

  High Low High Low High Low High Low High Low High Low 

  BL 

(1) 

BL 

(2) 

ML 

(3) 

ML 

(4) 

BL 

(5) 

BL 

(6) 

ML 

(7) 

ML 

(8) 

BL 

(9) 

BL 

(10) 

ML 

(11) 

ML 

(12) 

CG index -0.002** -0.001 -0.002*** -0.002 -0.003*** 0.001 -0.002*** -0.002 -0.001 0.001 -0.002*** -0.001 

  (-2.33) (-0.60) (-3.45) (-1.25) (-3.77) (0.60) (-3.36) (-1.23) (-1.53) (0.62) (-2.67) (-1.09) 

MTB 0.033*** 0.018*** 0.000 -0.007*** 0.030*** 0.019*** -0.001 -0.006*** 0.030*** 0.017*** 0.001 -0.008*** 

  (25.18) (12.61) (0.30) (-3.78) (22.84) (13.93) (-0.67) (-3.42) (23.48) (11.97) (0.77) (-4.19) 

ROA -0.096*** -0.081*** -0.110*** -0.039*** -0.083*** -0.082*** -0.081*** -0.048*** -0.119*** -0.091*** -0.100*** -0.047*** 

  (-6.88) (-6.80) (-9.36) (-2.91) (-5.95) (-6.80) (-6.76) (-3.55) (-9.74) (-7.36) (-9.79) (-3.14) 

Assetliq -0.148*** -0.177*** -0.080*** -0.137*** -0.162*** -0.173*** -0.098*** -0.127*** -0.150*** -0.186*** -0.083*** -0.137*** 

  (-10.42) (-12.27) (-6.73) (-7.27) (-10.84) (-12.08) (-7.69) (-7.00) (-10.90) (-12.74) (-7.22) (-7.39) 

Size 0.073*** 0.001 0.093*** 0.052*** 0.073*** 0.003 0.091*** 0.056*** 0.066*** 0.004 0.094*** 0.058*** 

  (19.99) (0.35) (30.29) (8.33) (19.49) (0.79) (28.38) (8.98) (18.18) (1.04) (30.81) (8.75) 

Tang 0.160*** 0.139*** 0.059*** 0.081*** 0.154*** 0.137*** 0.050*** 0.082*** 0.175*** 0.145*** 0.072*** 0.082*** 

  (10.60) (7.15) (4.65) (3.26) (10.32) (6.78) (3.94) (3.13) (11.85) (7.05) (5.79) (3.02) 

Top-20 -0.001*** 0.001*** -0.000*** 0.000** -0.001*** 0.001*** -0.000*** 0.000** -0.000*** 0.000 -0.000*** 0.000 

  (-4.04) (2.82) (-4.00) (2.28) (-3.67) (2.88) (-3.82) (2.16) (-3.03) (1.11) (-3.00) (1.19) 

NDTS -0.779*** -1.821*** -0.520*** -1.307*** -0.780*** -1.745*** -0.490*** -1.284*** -1.170*** -1.741*** -0.785*** -1.317*** 

  (-6.33) (-11.95) (-5.02) (-7.06) (-6.18) (-11.32) (-4.53) (-7.00) (-9.32) (-11.19) (-7.49) (-6.57) 

STPrice -0.060*** -0.027*** -0.103*** -0.062*** -0.059*** -0.029*** -0.102*** -0.065*** -0.051*** -0.030*** -0.091*** -0.071*** 

  (-19.39) (-8.00) (-39.58) (-12.17) (-19.06) (-8.66) (-38.14) (-12.91) (-16.80) (-9.10) (-36.12) (-12.93) 

Risk -0.623*** -0.651*** 0.276* -0.653*** -0.926*** -0.768*** -0.058 -0.517** -0.582*** -0.679*** 0.260 -0.485** 

  (-3.19) (-3.30) (1.68) (-2.94) (-4.61) (-3.84) (-0.33) (-2.34) (-2.87) (-3.55) (1.54) (-2.27) 

Age 0.009 0.037*** 0.001 0.018 0.008 0.029*** -0.001 0.016 0.009 0.040*** 0.001 0.023** 

  (1.41) (3.98) (0.15) (1.46) (1.28) (3.27) (-0.10) (1.36) (1.35) (4.67) (0.22) (1.98) 

Constant -1.036*** 0.092 -1.423*** -0.727*** -1.023*** 0.081 -1.362*** -0.796*** -0.972*** 0.088 -1.501*** -0.802*** 

  (-15.08) (1.37) (-24.59) (-6.53) (-14.66) (1.20) (-22.76) (-7.19) (-14.14) (1.29) (-26.18) (-6.86) 

Year effect  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 4929 4926 4929 4926 4933 4922 4933 4922 4947 4908 4947 4908 

Adj. R2 0.121 0.025 0.452 0.314 0.094 0.011 0.403 0.325 0.129 0.015 0.397 0.355 
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This table reports the results of FE estimation of equation (9) on the impact of CGQ on leverage in firms with high and low levels of stock liquidity, based on whether the firms’ stock liquidity position 

is above or below the median. The independent variable is CGQ measured by CG index following the Horwath CG report. The dependent variable is leverage, which is defined as the ratio of total debt 

to book value of assets (BL) and market value of assets (ML). The definition of variables is provided in Table 1. t statistics are given in parentheses. *, **, *** represent significant at the10%, 5%, and 

1% levels, respectively. 
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Table 2 

Analysis of economic significance 

Panel A ∆ QS (1) Coefficient of QS (2) (1 * 2 = 3) Average leverage (4) Economic significance (3/4) 

BL 0.06 0.655 0.0393 0.36 0.1092 

ML 0.06 0.676 0.0406 0.27 0.1502 

Panel B ∆ Amihud (1) Coefficient of Amihud (2) (1 * 2 = 3) Average leverage (4) Economic significance (3/4) 

BL 3.91 0.006 0.0235 0.36 0.0652 

ML 3.91 0.011 0.0430 0.27 0.1593 

Panel C ∆ LM (1) Coefficient of LM (2) (1 * 2 = 3) Average leverage (4) Economic significance (3/4) 

BL 5.98 0.007 0.0419 0.36 0.1163 

ML 5.98 0.009 0.0538 0.27 0.1993 

Panel D ∆ CG index (1) Coefficient of CG index (2) (1 * 2 = 3) Average leverage (4) Economic significance (3/4) 

BL 7 -0.0018 -0.0126 0.36 -0.0350

ML 7 -0.0340 -0.2380 0.27 -0.8815

Panel E ∆ CG index*QS (1) Coefficient of CG index*QS (2) (1 * 2 = 3) Average leverage (4) Economic significance (5) 

BL 11 -0.001 -0.011 0.36 -0.0306

ML 11 -0.002 -0.022 0.27 -0.0815

Panel F ∆ CG index*Amihud (1) Coefficient of CG index*Amihud (2) (1 * 2 = 3) Average leverage (4) Economic significance (5) 

BL 11 -0.002 -0.022 0.36 -0.0611

ML 11 -0.003 -0.033 0.27 -0.1222

Panel G ∆ CG index*LM (1) Coefficient of CG index*LM (2) (1 * 2 = 3) Average leverage (4) Economic significance (5) 

BL 11 -0.002 -0.022 0.36 -0.0611

ML 11 -0.003 -0.033 0.27 -0.1222

Panel A, Panel B and Panel C of this table report the analysis of economic significance on the stock liquidity–leverage relation using QS, Amihud and LM as proxies of stock 

liquidity. Panel D reports the analysis of economic significance on the CGQ–leverage relation using CG index as proxy of CGQ. Panel E, Panel F and Panel G report the analysis of 

economic significance on the interaction effect of stock liquidity and CGQ on leverage. ∆ refers to the difference between the 25th and 75th percentile on each independent variable. 

The definition of variables is provided in Table 1. 
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We observe similar patterns for the effect of CGQ on leverage. For instance, an increase 

in the CG index reduces the book leverage by 3.5% and the market leverage by 88.1% 

approximately. However, the economic significance on the CGQ–leverage is much 

stronger when leverage is measured by market value. We find similar results for the 

interaction effect of stock liquidity and CGQ on leverage. An increase in the interaction 

term (Index*QS, Index*Amihud and Index*LM) lessens the book leverage (3.0%, 6.1% 

and 6.1%, respectively) and the market leverage (8.1%, 12.2% and 12.2%, respectively). 

Overall, the economic significance for both the stock liquidity–leverage relation and the 

CGQ–leverage relation is much stronger where leverage is measured by market value. 

4.6 Endogeneity 

Corporate finance research, which attempts to explain the causes and effects of financial 

decisions, often has serious issues with endogeneity (Wintoki, Linck, & Netter, 2012). 

We address the endogeneity issue in the stock liquidity–leverage relation (H1). Though 

stock liquidity affects leverage, the leverage to liquidity relationship may be endogenous. 

This may be consistent with the notion that debt forces managers to make better 

investment decisions (Jensen, 1986), and that managers also consider a potentially 

detrimental effect of illiquidity on firm value when making leverage decisions (e.g., 

Amihud & Mendelson, 1989; Andres et al., 2014). A few prior studies provide argument 

on the direction of causality running from leverage to liquidity. Frieder and Martell (2006) 

analyse the bi-directional relationship between leverage and liquidity and find that 

leverage influences liquidity, that is, as leverage increases, spreads decrease (liquidity 

increases). This finding is consistent with the idea put forth by Amihud and 

Mendelson (1989) that managers’ capital structure decisions reflect their concern 

that illiquidity reduces value. Similarly, Andres et al. (2014) argue that any change in 

capital structure has a feedback effect on information asymmetries between managers and 

outsiders and has a significant impact on liquidity, supporting the signalling hypothesis 
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of Ross (1977). Furthermore, Ali et al. (2016), using Australian firms over the period 

from 2001 to 2008, document that leverage as a control variable causes stock liquidity. 

To rule out the possible endogeneity on the stock liquidity–leverage relation (H1) (either 

liquidity causes leverage or leverage causes liquidity), we apply an exogenous shock to 

liquidity, a method similar to that of Nguyen, Duong, and Singh (2016). We use the switch 

to broker anonymity implemented by the ASX on 28 November 2005 as an exogenous 

shock to liquidity. Prior to that date, broker ID of each order used to be disclosed in real 

time to the broker community and after the date, brokers can no longer observe the ID of 

other brokers submitting orders in the ASX (Nguyen et al., 2016). Therefore, we examine 

the change in firm’s leverage caused by the exogenous shock of the switch to broker 

anonymity to identify a causal effect of liquidity on leverage. In particular, we regress the 

change in firm’s leverage surrounding the switch against the change in liquidity from the 

financial year prior to the switch and the financial year after the switch (i.e., from 2004 

to 2006) using following specification (Fang et al., 2009).  

∆(𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒)𝑖,04 𝑡𝑜 06𝛼0  +  𝛼1  
∆ (𝑆𝑡𝑜𝑐𝑘 𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦)𝑖,04 𝑡𝑜 06

+  ∑ 𝛾𝑗 

11

𝑗=1

  ∆ (𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗 )𝑖.04 𝑡𝑜 06
 +   𝑢𝑖,04 𝑡𝑜 06                     (10) 

 

Table 9 shows similar results for all proxies of stock liquidity (i.e., QS, Amihud and LM). 

Specifically, the positive coefficients on QS, Amihud and LM in the regressions for ∆BL 

and ∆ML indicate an inverse relationship between stock liquidity and leverage. Overall, 

the results reinforce the findings as reported in the baseline regression and confirm the 

causality from liquidity to leverage. 
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Table 3 

Estimates of exogenous shock to liquidity on stock liquidity–leverage relation (H1)  

 QS Amihud LM 

 
∆BL 
(1) 

∆ML 
(2) 

∆BL 
(3) 

∆ML 
(4) 

∆BL 
(5) 

∆ML 
(6) 

∆QS 0.952*** 0.840***     

 (3.32) (4.12)     

∆Amihud   0.009* 0.010***   

   (1.75) (2.69)   

∆LM     0.007** 0.004** 

     (2.26) (2.09) 

Intercept 0.005 0.003 0.008 0.005 0.007 0.004 

 (0.58) (0.47) (0.82) (0.79) (0.74) (0.67) 

∆control variables Yes Yes Yes Yes Yes Yes 

Observations 662 662 662 662 662 662 

Adj. R2 0.168 0.250 0.158 0.239 0.161 0.236 

This table reports the results on addressing endogeneity in the stock liquidity–leverage relation using an exogenous shock to 

liquidity (Eq. 10). ∆ denotes the change in each variable from the financial year prior to the switch to broker anonymity to the 

financial year after the switch (i.e., 2004 to 2006). The independent variable is stock liquidity, which is measured by QS, 

Amihud and LM. The dependent variable is leverage, which is defined as the ratio of total debt to book value of assets (BL) 

and market value of assets (ML). The coefficients of control variables are not reported in the interests of brevity. The definition 

of variables is provided in Table 1. t statistics are given in parentheses. *, **, *** represent significant at the10%, 5%, and 1% 

levels, respectively. 

 

To further check the causal effect from liquidity to leverage, we employ the dynamic two-

step system GMM to help incorporate all available in the cross-section and time series 

(Carstensen & Toubal, 2004). These estimates are robust to unobserved heterogeneity, 

reverse causality and dynamic endogeneity (if any) (Pathan, 2009). As in Columns 1–6 

of Table 10, the residuals in the first difference (AR1) are statistically significant at the 

1% level for all models but in the second difference (AR2) are insignificant as expected. 

Similarly, the Hansen J-statistics of over-identifying restrictions show insignificant 

statistics for all measures, which indicates the validity of the instruments. Finally, the 

number of instruments (i.e., 849) used in the models (1–6) is less than the panel (i.e., 

1150), which makes the Hansen J-statistics more reliable. The results qualitatively remain 

similar to those reported earlier in a static setting. For instance, the statistically significant 

positive coefficients on QS, Amihud and LM on the stock liquidity–leverage relation 

suggest that firms with more liquid stocks experience a lower level of leverage.
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 Table 4 

 GMM estimates of stock liquidity–leverage (H1) and CGQ–leverage (H2) relations 

QS Amihud LM CGQ 

BL 

(1) 

ML 

(2) 

BL 

(3) 

ML 

(4) 

BL 

(5) 

ML 

(6) 

BL 

(7) 

ML 

(8) 

Lagged leverage 0.384*** 0.230*** 0.573*** 0.496*** 0.388*** 0.224*** 0.120*** 0.260*** 

(14.84) (10.34) (31.18) (27.98) (15.04) (9.96) (5.70) (11.69) 

QS 0.447*** 0.432*** 

(4.41) (4.95) 

Amihud 0.007*** 0.006*** 

(4.42) (3.88) 

LM 0.005*** 0.006*** 

(4.54) (5.82) 

CG index -0.005*** -0.004***

(-2.80) (-3.39)

Intercept -0.817*** -1.676*** -0.221*** -0.844*** -0.847*** -1.739*** -1.359*** -1.552***

(-5.03) (-11.04) (-2.66) (-11.31) (-5.09) (-11.08) (-7.44) (-10.82)

Control variables Yes Yes Yes Yes Yes Yes Yes Yes

Year effect Yes Yes Yes Yes Yes Yes Yes Yes

AR (1) -9.77*** -9.09*** -11.24*** -11.95*** -9.80*** -9.07*** -6.43*** -9.47***

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

AR (2) 0.96 -1.40 1.21 -0.47 1.03 -1.37 -1.49 -1.28

[0.338] [0.162] [0.228] [0.639] [0.303] [0.170] [0.144] [0.199]

Hensen J-statistics 853.46 856.66 953.51 989.68 846.25 853.8 858.67 846.55

[0.239] [0.216] [0.517] [0.219] [0.296] [0.237] 0.286 0.294

Observations 8545 8545 8545 8545 8545 8545 8545 8545

No of instruments 849 849 849 849 849 849 860 849

No of firms 1150 1150 1150 1150 1150 1150 1150 1150

This table reports the results on addressing endogeneity in the stock liquidity–leverage relation (Eq. 6, Columns 1–6) and CGQ–leverage relation (Eq. 7, 

Columns 7–8) using two-step system GMM. The independent variables include lagged leverage, stock liquidity (QS, Amihud and LM) and CGQ measured 

by CG index following the Horwath CG report. The dependent variable is leverage, which is defined as the ratio of total debt to book value of assets (BL) 

and market value of assets (ML). The coefficients of control variables are not reported in the interests of brevity. The definition of variables is provided in 

Table 1. t statistics are given in parentheses. *, **, *** represent significant at the10%, 5%, and 1% levels, respectively. 
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Similarly, we explore the issue of possible endogeneity on the CGQ–leverage relation 

(H2). Prior empirical research suggests that corporate governance drives leverage (e.g., 

Jiraporn & Gleason, 2007; Jiraporn et al., 2012; John & Litov, 2010), but this may be 

plagued with endogeneity issues. We often cannot ascertain if the causation is actually 

reversed, that is, leverage drives corporate governance. However, direction of causality 

from leverage to corporate governance is less possible for two reasons as argued by 

Jiraporn et al. (2012). First, it is rather difficult for managers to modify the firms’ 

corporate governance, which usually requires shareholder approval and a lengthy period 

of execution. Second, no theoretical model suggests that a leverage decision leads to 

changes in corporate governance. Using two-step system GMM, we report the results in 

Columns 7–8 of Table 10 on the CGQ–leverage relation (H2) and confirm similar results 

as reported earlier in Table 3. That is, the statistically significant negative coefficients of 

CG index on the CGQ–leverage relation suggest that CGQ significantly reduces leverage. 

To further check endogeneity on the stock liquidity–CGQ–leverage relation (H1 and H2), 

we estimate a regression using changes (first difference) in both the dependent (i.e., 

leverage) and independent variables (i.e., QS, Amihud, LM and CG index) instead of 

levels. The regression using first differencing offers at least three advantages. First, the 

results are generally less likely to show a spurious relation between variables (Chung et 

al., 2010b). Second, this approach helps us to investigate the longer-term effect of 

independent variables on a dependent variable (Chung et al., 2010b). Third, high values 

of auto correlation (about 0.5 on average) can be reduced by first differencing (Andres et 

al., 2014). As shown in Table 11, the results show that the coefficients on the changes in 

QS, Amihud and LM are positive and statistically significant, suggesting that stock 

liquidity significantly reduces leverage. Similarly, CG index is negative and statistically 

significant in firms with market leverage and insignificant in firms with book leverage, 

as reported in Table 4.
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Table 5 

Regression estimates with changes in the variables (H1 & H2) 

 QS  Amihud  LM  

 

∆BL 

(1) 

∆ML 

(2) 

∆BL 

(3) 

∆ML 

(4) 

∆BL 

(5) 

∆ML 

(6) 

∆QS 0.299*** 0.306***     

  (6.90) (8.88)     

∆Amihud     0.003*** 0.003***     

      (3.15) (3.20)     

∆LM         0.003*** 0.004*** 

          (6.60) (9.60) 

∆CG index -0.001 -0.001** -0.001 -0.001** -0.001 -0.001** 

  (-1.08) (-2.40) (-1.08) (-2.42) (-1.00) (-2.28) 

Intercept -0.002 -0.005*** -0.002 -0.005*** -0.002 -0.006*** 

  (-0.92) (-3.25) (-0.78) (-3.07) (-1.02) (-3.42) 

∆Control variables Yes Yes Yes Yes Yes Yes 

Year effect Yes Yes Yes Yes Yes Yes 

Observations 8405 8405 8405 8405 8405 8405 

Adj. R2 0.169 0.369 0.165 0.364 0.169  0.370 
This table reports the results of FE estimation of equation (8) on the effect of stock liquidity and corporate governance 

on leverage using changes (first difference) in both the dependent (i.e., leverage) and independent variables (i.e., QS, 

Amihud, LM and CG index). The coefficients of control variables are not reported in the interests of brevity. The 

definition of variables is provided in Table 1. t statistics are given in parentheses. *, **, *** represent significant at 

the10%, 5%, and 1% levels, respectively. 
 

5. Conclusion 

In this paper, we empirically analyse the relations between 1) stock liquidity and leverage; 

2) corporate governance and leverage; and 3) stock liquidity, corporate governance and 

leverage. In particular, we primarily investigate how both stock liquidity in the order-

driven market and CGQ in the insider system of corporate governance influence leverage 

in Australia.  

Using a sample of 1,207 listed firms over the period 2001 to 2013, we find, consistent 

with our expectation, that stock liquidity affects leverage negatively, suggesting that firms 

with more stock liquidity exhibit a lower level of debt in their capital structure. We also 

find that a significantly negative relationship exists between CGQ and leverage, 

indicating that firms with high CGQ significantly reduce leverage. In a closer analysis, 

we observe an interactive relationship among stock liquidity, CGQ and leverage: the 

significantly negative CGQ–leverage relation exists for firms with high stock liquidity 
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only and not for firms with low stock liquidity. Our study, the first to examine this 

interactive relationship, provides empirical evidence that the effect of a high CGQ on 

lowering leverage prevails in highly liquid firms in the Australian context. The findings, 

which are more economically significant when market leverage is used as the proxy for 

leverage, are also robust to a range of alternative proxies and to additional tests, implying 

that stock liquidity and CGQ are important determinants of leverage, that the CGQ–

leverage relation is dependent on firms’ stock liquidity. 

We contribute to the literature in a number of ways. First, while prior studies examine the 

relation between stock liquidity–leverage and CGQ–leverage separately, we provide new 

empirical evidence that the effect of a high CGQ on lowering leverage prevails in highly 

liquid firms both in Australian and international contexts. This implies that firms with 

low stock liquidity should attempt to have high governance provisions in order to reduce 

leverage. To enjoy a lower cost of capital and so lower leverage, small and medium firms 

would need to improve not only CGQ but also stock liquidity. Second, our study presents 

robust evidence that stock liquidity negatively influences leverage in the order-driven 

Australian market by incorporating both high and low frequency data, a large sample and 

an endogeneity bias. Finally, we enrich the literature of corporate governance and 

leverage by offering the first index-based evidence on the CGQ–leverage relation in the 

Australian context.  
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